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HINGE DEVICE AND ELECTRONIC INSTRUMENT USING THE HINGE DEVICE 
FIELD OF THE INVENTION 

The present invention relates to a hinge device and an electronic instrument 
using the hinge device. 

BACKGROUND ART 

For example, a portable phone as a typical example of a portable electronic 
instrument is of collapsible type in which a portable phone body (a body portion and a 
joint portion) is collapsible. 

This collapsible type is popular in aspects of preventing a switch from 
malfunctioning, making the phone compact when the phone is collapsed (to keep a 
display area sufficient), a variety of designs and the like. 

Accordingly, while ones' eyes are kept on this collapsible type portable phone 
more and more, there are demands to provide a more useful phone. 

The present applicant has made further experiments and studies repeatedly 
with respect to the above-described hinge device and has developed a novel hinge 
device and an electronic instrument using the hinge device which is more valuable as a 
commercial product. 

DISCLOSURE OF THE INVENTION 

The essence of the present invention will be described with reference to the 
accompanying drawings. 

The present invention relates to a hinge d e vice for pivoting a first member 1 
and a second member 2 to be rotatably opened and closed, characterized in that when 
the second member 2 kept under a coupled and closed condition is opened to the first 
member 1, in a rotational range Al from the coupled and closed position PI to a 
pred e t e rmin e d open angle position P2 rotated in an open direction, a closing rotational 
biasing effect is generated for automatically closing the second member 2 to the 
coupled and closed position PI r e lative to the first member 1, and when the s e cond 
member 2 is manually rotated in th e op e n direction exceeding the predetermined open 
angle position P2 to the first member 1, an open rotational biasing eff e ct is gen e rat e d 
for automatically opening the second member 2 to a predetermined open angle position 
P3 relative to the first member 1. 
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Also, the invention rolatcs to a hinge dovicc for pivoting a first member 1 and 
a second member 2 to be rotatably opened and clo s ed, characterized in that when th e 
s econd member 2 kept under a coupl e d and closed condition is opened to the first 
member 1, in a rotational range Al from the coupled and clo s ed position PI to a 
predetermin e d open angle position P2 rotated in an open direction, a closing rotational 
biasing effect is generated for automatically closing the second member 2 to the 
coupled and closed position PI relative to the first member 1, when the second member 
2 is manually rotated in the open direction exceeding the predetermined open angle 
position P2 to the first member 1, an open rotational biasing effect is generated for 
automatically opening the second member 2 to a predetermined open angle position P3 
relative to the fir s t m e mber 1, and in a rotational range A2 to the predetermined open 
angle position P2 rotated in th e closing direction from a position where the second 
member 2 is op e ned to the first member 1, a free stop effect is generated for holding 
the s econd member 2 at any desired open angle position relative to the first member 1. 

The invention relates to a hinge device for pivoting a first member 1 and a 
second member 2 to b e rotatably opened and clos e d, characterized by comprising a 
closing structure portion 5 — for generating — a — close rotational biasing — effect for 
automatically closing the second member 2 to the coupled and closed position PI 
relative to the first member 1 in a rotational range Al from the coupled and closed 
position PI to a pr e d e termin e d open angle position P2 rotated in an open direction 
when the second m e mber 2 kept under a coupl e d and closed condition is opened to the 
first member 1, an opening structure portion 6 for generating an open rotational 
biasing effect for automatically opening the second member 2 to a predetermined open 
angl e position P3 relative to the first member 1, by biasing said closing structure 
portion in the rotational direction when the s e cond m e mber 2 is manually rotated in th e 
open direction e xceeding the predetermined open angle position P2 to the first member 
1, and a rotation prev e nting structure portion 7 for relcaseably retaining at said closing 
structur e portion 5 and preventing th e rotation of the closing structure portion 6 in the 
op e n direction by said op e ning structure portion 6, wherein a retention force of the 
rotation prev e nting structure portion 7 to the closing structure portion 5 is set up so 
that the rotation preventing structure portion 7 is not disengaged from the closing 
structure portion 5 by the opening rotational biasing force of said opening structure 
portion 6 and the rotation preventing structure portion 7 may be dis e ngaged from the 
closing s tructure portion 5 wh e n the second member 2 is manually rotated in the open 
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direction exceeding the predet e rmined open angle position P2 against the closing 
rotational biasing force by said closing s tructure portion 5 relative to said first 
member 1. 

Also, — t4*e — invention — r e lat es — to the hing e — devic e — according to — claim — $r 
charact e rized in that a depression button portion 26 for releasing the retention of th e 
rotation prev e nting structure portion 7 to said closing structure portion 5 is provided 
in said rotation preventing structure portion 7. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a s econd member 2 to be rotatably opened and closed, characterized by comprising a 
closing — structur e — portion — S — fe* — generating — a — close — rotational — basing — effect — fe^ 
automatically closing the second member 2 to the coupled and closed position PI 
relative to the first member 1 in a rotational range Al from the coupled and clos e d 
position PI to a predetermined open angle position P2 rotated in an open direction 
when the s econd member 2 kept under a coupled and closed condition i s opened to the 
first member 1, an opening structure portion 6 for generating an open rotational 
biasing effect for automatically opening the second member 2 to a predetermined op e n 
angle position P3 relative to the first member 1, by biasing said closing structure 
portion 5 in the rotational direction when the second memb e r 2 is manually rotated in 
the open direction exceeding the predetermin e d open angle position P2 to the first 
member 1, and a retain e r member 8 for releaseably retaining to said closing structur e 
portion 5, wherein under the condition that said retain e r member 8 is retained at the 
closing structure portion 5, the rotation of the closing structure portion 5 by said 
opening structure portion 6 is prevented, when said retainer member 8 is disengaged 
from the closing structure portion 5, the rotation of the closing structure portion 5 by 
th e opening structure portion 6 is allowed, and a retention force of the retainer member 
8 to the closing structure portion 5 is set up so that the retainer member 8 is not 
disengaged from the closing structure portion 5 by the op e ning rotational biasing forc e 
of said opening structure portion 6 and the retainer member 8 may be disengaged from 
th e closing s tructur e portion 5 when the second member 2 is manually rotated in the 
open direction exceeding the predetermined op e n angle position P2 against the closing 
rotational biasing force by said closing structure portion 5 relative to said first 
member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
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first joint member 3 coupled with the first member 1 in a rotation prevented condition 
and a second joint member 4 coupled relatively rotatably to the first joint member 3 
and coupled with the second member 2 in a rotation prevented condition, wherein a 
cam portion 10 is provided to either one of the first joint member 3 and the second 
joint member 4, a cam engagement portion 11 which engages with the cam portion 10 is 
provided to the other, at least one of the cam portion 10 and the cam engagement 
portion 11 is provided slidably in the engagement and disengagement direction, an 
engagement biasing member 12 is provided for biasing at least one of the cam portion 
10 and the cam engagement portion 11 in the engagement direction, when the second 
member 2 kept under the coupled and closed condition is opened to the first member 1, 
in a rotational range Al to a predetermined open angle position P2 rotated in the open 
direction from the coupled and closed position PI, the cam portion 10 and the cam 
engagement portion 11 are biased by said engagement biasing member 12 and in 
dropping engagement with each other whereby a closing rotation biasing effect is 
generated for automatically closing the second member 2 to the coupled and closed 
position PI relative to the first member 1, a rotational biasing member 13 is provided 
for biasing at least one of the cam portion 10 and the cam engagement portion 11 in a 
rotational direction, when the second member 2 is manually rotated in the open 
direction relative to the first member 1 exceeding the predetermined open angle 
position P2, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in a 
rotation prevented manner in either one of said first joint member 3 and said second 
joint member 4, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotational biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and the 
retention force of the retainer member 8 relative to the cam portion 10 or the cam 
engagement portion 11 is set up to such a retention force that the retainer member 8 is 
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not disengaged from the cam portion 10 or the cam engagement portion 11 by the 
biasing force of said rotational biasing member 13, and when the second member 2 is 
manually rotated in the opening direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by the cam portion 10 and the 
cam engagement portion 11 relative to the first member 1, the retainer member 8 may 
be disengaged from the cam portion 10 or the cam engagement portion 11. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first joint member 3 coupled with the first member 1 in a rotation prevented condition 
and a second joint member 4 coupled relatively rotatably to the first joint member 3 
and coupled with the second member 2 in a rotation prevented condition, wherein a 
cam portion 10 is provided to either one of the first joint member 3 and the second 
joint member 4, a cam engagement portion 11 which engages with the cam portion 10 is 
provided to the other, at least one of the cam portion 10 and the cam engagement 
portion 11 is provided slidably in the engagement and disengagement direction, an 
engagement biasing member 12 is provided for biasing at least one of the cam portion 
10 and the cam engagement portion 11 in the engagement direction, when the second 
member 2 kept under the coupled and closed condition is opened to the first member 1, 
in a rotational range Al to a predetermined open angle position P2 rotated in the open 
direction from the coupled and closed position PI, the cam portion 10 and the cam 
engagement portion 11 are biased by said engagement biasing member 12 and in 
dropping engagement with each other whereby a closing rotation biasing effect is 
generated for automatically closing the second member 2 to the coupled and closed 
position PI relative to the first member 1, a rotational biasing member 13 is provided 
for biasing at least one of the cam portion 10 and the cam engagement portion 11 in a 
rotational direction, when the second member 2 is manually rotated in the open 
direction relative to the first member 1 exceeding the predetermined open angle 
position P2, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, in a rotational range A2 to the 
predetermined open angle position P2 rotated in the closing direction from a position 
where the second member 2 is opened to the first member 1, the cam portion 10 and the 



cam engagement portion 11 are disengaged from each other, an apex portion of the cam 
portion 10 and an apex portion of the cam engagement portion 11 are in abutment with 
each other by the bias of the engagement biasing member 12 to generate a frictional 
resistance to thereby generate a free stop effect for holding the second member 2 to the 
first member 1 at any desired open angle position, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in a 
rotation prevented manner in either one of said first joint member 3 and said second 
joint member 4, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotational biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and the 
retention force of the retainer member 8 relative to the cam portion 10 or the cam 
engagement portion 11 is set up to such a retention force that the retainer member 8 is 
not disengaged from the cam portion 10 or the cam engagement portion 11 by the 
biasing force of said rotational biasing member 13, and when the second member 2 is 
manually rotated in the opening direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by the cam portion 10 and the 
cam engagement portion 11 relative to the first member 1, the retainer member 8 may 
be disengaged from the cam portion or the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claims 5 
te-^- claims 6 and 7, further characterized in that an engagement concave portion 9 for 
fitting and retaining said retainer member 8 is provided in said cam portion 10 or said 
cam engagement portion 11, and a taper surface 8a is formed in an insertion portion of 
the retainer member 8 to be inserted into said engagement concave portion 9 whereby a 
retention force of the retainer member 8 to said engagement concave portion 9 is set up 
to such a retention force that the retainer member 8 is disengaged from the cam portion 
10 or the cam engagement portion 11 when the second member 2 is manually rotated 
relative to the first member 1 in the open direction exceeding the predetermined open 
angle position P2 against the closing rotation biasing force by the cam portion 10 and 
the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claims 5 
tQ 7, claims 6 and 1. further characterized in that said retainer member 8 is slidingly 



moved by a depression operation of a depression button portion 26 so that the retention 
to said closing structure portion 5 is released. 

Also, the invention relat e s to a hinge device for pivoting a first m e mber 1 and 
a second memb e r 2 to b e rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in e ither one of 
right and left position s of a pivot joint portion 25 between said first member 1 and said 
second m e mb e r 2 and a s e cond hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
s aid — first — hinge member — H4 — fof — generating — a — closing — rotation — biasing — effect — fof 
automatically closing the se c ond m e mb e r 2 to the first m e mber 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening dir e ction from the coupled and closed position PI when the 
s econd member 2 k e pt under the coupl e d and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 
member H2 for generating an op e ning rotation biasing effect for automatically opening 
th e second member 2 to the first memb e r 1 to a pred e termined op e n angl e position P3 
by — biasing — t-ke — closing — structure — portion — S — h* — a — rotational — direction, — a — rotation 
preventing structure portion 7 is provid e d for rel e as e ably r e taining to said closing 
s tructur e portion 5 and pr e venting th e rotation of the closing structure portion 5 by th e 
opening structur e portion 6, — and a depression button portion 26 — is provid e d for 
releasing the retention of the rotation preventing structure portion 7 to said closing 
structure portion 5. 

Also , th e inv e ntion r e lates to a hinge device for pivoting a first memb e r 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and l e ft positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a s e cond hinge member H2 provided in a second pivot portion 
25B provided in the oth e r po s ition, wh e r e in a closing structure portion 5 is provided in 
said — first — hinge — member — H4 — fef — g e n e rating — a — closing — rotation — biasing — effect — fef- 
automatically closing the second member 2 to the first m e mber 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angl e position P2 
rotated in an opening dir e ction from the coupl e d and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 
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m e mber H2 for gen e rating an op e ning rotation biasing effect for automatically opening 
th e s e cond member 2 to the first m e mber 1 to a pr e determined op e n angle po s ition P3 
by biasing the closing structure portion 6 in a rotational direction, a free stop effect is 
generat e d for holding the second memb e r 2 to the first memb e r 1 at any desired open 
angl e position in a rotational range A2 to the pred e termined op e n angle position P2 
rotat e d in the closing dir e ction from a position where the second member 2 i s open e d 
to said fir s t member — — a rotation pr e venting structure 7 portion — is provided for 
r e lea s eably r e taining to said closing structure portion 5 and preventing the rotation of 
the closing structure portion 5 by the op e ning structure portion 6, and a d e pression 
button portion 26 is provided for r e l e asing the retention of the rotation preventing 
structure portion 7 to s aid closing structure portion. 

Also, the inv e ntion relates to a hinge device for pivoting a first member 1 and 
a s e cond m e mber 2 to be rotatably opened and clos e d, characterized by comprising a 
first hinge member HI provid e d in a first pivot portion 25A provided in either on e of 
right and l e ft positions of a pivot joint portion 25 between said first member 1 and said 
s e cond member 2 and a s e cond hing e m e mber H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hing e m e mber HI i s composed of 
a first joint m e mber 3 coupled to the first memb e r 1 or the s econd member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a clo s ing 
structur e portion 5 is provid e d in said first hinge member HI for gen e rating a closing 
rotation biasing effect for automatically closing th e second member 2 to the first 
member — 1 — te — a — coupled and closed position PI — in a — rotational — range Al — — a- 
predetcrmined open angle position P2 rotated in an opening direction from the coupled 
and closed position Pf wh e n the second member 2 kept under the coupl e d and closed 
condition is opened relativ e to said first member 1, an opening structure portion 6 is 
provided in said second hinge member 2 for generating an opening rotation biasing 
e ff e ct for automatically opening the second member 2 to the first member 1 to a 
predetermined open angle position P3 by biasing the closing structure portion 5 in a 
rotational direction, a retainer member 8 for releaseably retaining to said closing 
structur e portion 5 is provid e d in either on e of th e first joint member 3 and the s e cond 
joint m e mb e r 4 of said first hinge memb e r HI, under the condition that said retainer 
m e mber 8 is r e tain e d to th e closing structure portion 5, the rotation of the closing 
structure portion 5 by said opening structur e portion 6 is prevented, when said retainer 
m e mber 8 is dis e ngaged from the closing structur e portion 5, the rotation of the 
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closing s tructure portion 5 is allowed by the opening structure portion 6, and said 
retainer member 8 is slidingly moved by a depression op e ration of a depr e s s ion button 
portion 26 so that the retention to said closing structure portion 5 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled to the first member 1 or the second member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at } 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotation biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, the cam 
portion 10 and the cam engagement portion 11 are biased by the rotational biasing 
member 13 and are not disengaged from each other but rotated together under the 
engagement condition so that the open rotational biasing effect is generated for 
automatically opening the second member 2 to the predetermined open angle position 
P3 relative to the first member 1, a retainer member 8 for releaseably retaining said 
cam portion 10 or the cam engagement portion 11 is provided in either one of said first 
joint member 3 and said second joint member 4 of said first hinge member HI, under 
the condition that the retainer member 8 is retained at the cam portion 10 or the cam 
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engagement portion 11, the cooperative rotation of the cam portion 10 and the cam 
engagement portion 11 by said rotation biasing member 13 is prevented, when the 
retainer member 8 is disengaged from the cam portion 10 or the cam engagement 
portion 11, the cooperative rotation between the cam portion 10 and the cam 
engagement portion 11 by the rotational biasing member 13 is allowed, and said 
retainer member 8 is slidingly moved by a depression operation of a depression button 
portion 26 provided in either one of the first joint member 3 and the second joint 
member 4 so that the retention to said cam portion 10 or the cam engagement portion 
11 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25 A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled to the first member 1 or the second member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened relative to said first member 1, in a rotational range Al to a predetermined 
open angle position P2 rotated in the open direction from the coupled and closed 
position PI, the cam portion 10 and the cam engagement portion 11 are biased by said 
engagement biasing member 12 and in dropping engagement with each other whereby a 
closing rotation biasing effect is generated for automatically closing the second 
member 2 to the coupled and closed position PI relative to the first member 1, a 
rotational biasing member 13 is provided in said second hinge member H2 for biasing 
at least one of the cam portion 10 and the cam engagement portion 11 in a rotational 
direction, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
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together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, in a rotational range A2 to the 
predetermined open angle position P2 rotated in the closing direction from a position 
where the second member 2 is opened to the first member 1, the cam portion 10 and the 
cam engagement portion 11 are disengaged from each other, an apex portion of the cam 
portion 10 and an apex portion of the cam engagement portion 11 are in abutment with 
each other by the bias of the engagement biasing member 12 to generate a frictional 
resistance to thereby generate a free stop effect for holding the second member 2 to the 
first member 1 at any desired open angle position, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in either 
one of said first joint member 3 and said second joint member 4 of said first hinge 
member HI, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotation biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and 
said retainer member 8 is slidingly moved by a depression operation of a depression 
button portion 26 provided in either one of the first joint member 3 and the second 
joint member 4 so that the retention to said cam portion 10 or the cam engagement 
portion 11 is released. 

Also, th e invention relates to a hingo device for pivoting a first member 1 and 
a second member 2 to b e rotatably op e ned and closed, characterized by comprising a 
first hing e memb e r HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 b e tween said first m e mber 1 and said 
s e cond member 2 and a second hinge member H2 provided in a s e cond pivot portion 
25B provided in the other position, wherein a closing structur e portion 5 is provided in 
said first hinge member HI for g e nerating a closing rotation biasing eff e ct for 
automatically closing the second member 2 to th e first member 1 to a coupled and 
closed position PI in a rotational rang e Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 k e pt under th e coupl e d and closed condition is opened relative to 
said first m e mber 1, and an opening structure portion 6 is provided in said second 
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hinge member H2 for generating an op e ning rotation biasing effect for automatically 
opening the second member 2 to the first m e mber 1 to a pr e determined open angle 
po s ition P3 by bia s ing the closing structur e portion 5 in a rotational direction when the 
second — member — 3 — is — manually — rotated — hi — the — opening — direction — exc e eding — the 
predetermin e d open angle position P2 relative to the first member 1. 

Also, th e invention relates to a hinge device for pivoting a fir s t m e mber 1 and 
a second m e mb e r 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
s econd member 2 and a second hinge member H2 provid e d in a s e cond pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
s aid first — hinge m e mb e r — 1+4 — fef — generating — a closing rotation biasing — e ff e ct — fef- 
automatically closing the second member 2 to the first member 1 to a coupled and 
clos e d position PI in a rotational rang e Al to a predet e rmined open angle position P2 
rotat e d in an opening direction from the coupled and closed po s ition PI when the 
second member 2 kept under the coupl e d and closed condition is opened relative to 
said first member 1, an opening structur e portion 6 is provided in said second hing e 
member H2 for generating an opening rotation bia s ing effect for automatically opening 
th e second member 2 to th e first member 1 to a predetermined open angl e position P3 
by biasing the closing structure portion 5 in a rotational direction when the second 
member 2 is manually rotated in the opening direction exceeding the predetermined 
open angle position P2 r e lative to the first member 1, and a free stop — effect is 
generated for holding the second member 2 to th e fir s t member 1 at any desired open 
angle po s ition in a rotational range A2 to the predetermined open angle position P2 
rotated in the closing direction from a position where the second memb e r 2 is opened 
to said first member 1. — 

Also, the invention relates to a hinge devic e for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, charact e rized by comprising a 
first hing e m e mber HI provid e d in a first pivot portion 25A provided in eith e r one of 
right and left positions of a pivot joint portion 25 between said first m e mber 1 and said 
s e cond memb e r 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in th e other position, wher e in a closing structure portion 5 is provided in 
said first hinge member HI — for g e nerating a closing rotation biasing effect for 
automatically closing the second member 2 to the first memb e r 1 to a coupled and 
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closed po s ition PI in a rotational range Al to a pred e termined open angle position P2 
rotated in an op e ning direction from the coupled and clos e d position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said fir s t member 1, an opening s tructure portion 6 i s provid e d in said s e cond hinge 
member H2 for g e n e rating an opening rotation biasing effect for automatically opening 
the second member 2 to the first member 1 to a predetermined open angle position P3 
by biasing said closing s tructure portion 5 in a rotational dir e ction when the second 
m e mb e r 2 is manually rotat e d in the open dir e ction exceeding the predetermined open 
angl e position P2 relative to s aid first member 1, a rotation preventing structure 
portion 7 is provid e d for rel e aseably r e taining to said closing structure portion 5 and 
preventing the rotation of the clo s ing structure portion 5 by said opening structure 
portion 6, and a retention forc e of th e rotation preventing structure portion 7 to the 
closing structure portion 5 is set up so that the rotation preventing structure portion 7 
is not disengaged from th e clo s ing structur e portion 5 by the opening rotational biasing 
forc e of said opening structure portion 6 and the rotation preventing structure portion 
7 may be disengaged from the closing structur e portion 5 when th e second member 2 is 
manually — rotated — h* — the open — direction — exceeding — the predet e rmined — open — angl e 
position P2 against th e closing rotational biasing force by said closing structure 
portion 5 relative to said first member 1. 

Also, th e inv e ntion r e lates to a hinge device for pivoting a first member 1 and 
a second member 2 to b e rotatably opened and closed, characterized by comprising a 
first hinge member HI provid e d in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 betw e en said first memb e r 1 and said 
second member 2 and a second hinge member H2 provided in a s e cond pivot portion 
25B provid e d in the other position, wh e rein said fir s t hinge m e mber HI i s composed of 
a first joint member 3 coupl e d with the first memb e r 1 or th e second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a 
closing structure portion 5 is provided in said first hinge m e mber HI for generating a 
closing rotation biasing e ffect for automatically closing th e second m e mber 2 to the 
first m e mb e r 1 to a coupl e d and closed position PI in a rotational range Al to a 
predetermined op e n angl e position P2 rotat e d in an opening dir e ction from th e coupled 
and clo s ed position PI when the second member 2 kept under the coupled and closed 
condition is op e ned relative to said first memb e r 1, an opening structure portion 6 is 
provided in said s econd hinge member H2 for generating an opening rotation biasing 
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effect for automatically opening the second m e mber 2 to the first member 1 to a 
predetermined open angl e position P3 by biasing said closing structure portion 5 in a 
rotational direction when the second member 2 is manually rotated in the open 
dir e ction exce e ding the predetermined open angl e position P2 relative to said first 
member 1, a r e tainer member 8 for r e leaseably retaining to said clo s ing structure 
portion is provid e d in either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, under the condition that said retainer member 
8 is retained to the closing structure portion 5, the rotation of the closing structure 
portion 5 by said opening structure portion 6 is prevented, wh e n s aid retainer memb e r 
8 is dis e ngaged from the closing structure portion 5, the rotation of the closing 
s tructure portion 5 is allowed by the op e ning structure portion 6, and a retention forc e 
of the retainer member 8 to the closing structure portion 5 is set up so that the retainer 
member 8 is not disengaged from the closing structure portion 5 by the opening 
rotational biasing force of said opening structure portion 6 and the retainer member 8 
may be disengaged from the closing structure portion 5 when the second memb e r 2 is 
manually — rotated — h* — tfre — open — direction — e xce e ding — the predet e rmined — open — angle 
po s ition P2 against the closing rotational biasing force by said closing structur e 
portion 5 relative to said first m e mber 1, 

Also, the invention relates to a hinge device for pivoting a first member. 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled with the first member 1 or the second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 

14 



position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotation biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, when the 
second member 2 is manually rotated in the open direction exceeding to the 
predetermined open angle position P2 relative to the first member 1, the cam portion 
10 and the cam engagement portion 11 are biased by the rotational biasing member 13 
and are not disengaged from each other but rotated together under the engagement 
condition so that the open rotational biasing effect is generated for automatically 
opening the second member 2 to the predetermined open angle position P3 relative to 
the first member 1, a retainer member 8 for releaseably retaining said cam portion 10 
or the cam engagement portion 11 is provided in either one of said first joint member 3 
and said second joint member 4 of said first hinge member HI, under the condition that 
the retainer member 8 is retained at the cam portion 10 or the cam engagement portion 
11, the cooperative rotation of the cam portion 10 and the cam engagement portion 11 
by said rotational biasing member 13 is prevented, when the retainer member 8 is 
disengaged from the cam portion 10 or the cam engagement portion 11, the cooperative 
rotation between the cam portion 10 and the cam engagement portion 11 by the 
rotational biasing member 13 is allowed, a retention force of the retainer member 8 to 
said cam portion 10 or said cam engagement portion 11 is set up so that the retainer 
member 8 is not disengaged from the cam portion 10 or the cam engagement portion 11 
by the biasing force of said rotational biasing member 13, and the retainer member 8 
may be disengaged from the cam portion 10 or the cam engagement portion 11 when 
the second member 2 is manually rotated in the open direction exceeding the 
predetermined open angle position P2 against the closing rotational biasing force by 
said cam portion 10 and said cam engagement portion 11 relative to said first member 
1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25 A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
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second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled with the first member 1 or the second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotational biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, when the 
second member 2 is manually rotated in the open direction exceeding to the 
predetermined open angle position P2 relative to the first member 1, the cam portion 
10 and the cam engagement portion 11 are biased by the rotational biasing member 13 
and are not disengaged from each other but rotated together under the engagement 
condition so that the open rotational biasing effect is generated for automatically 
opening the second member 2 to the predetermined open angle position P3 relative to 
the first member 1, in a rotational range A2 to the predetermined open angle position 
P2 rotated in the closing direction from a position where the second member 2 is 
opened to the first member 1, the cam portion 10 and the cam engagement portion 11 
are disengaged from each other, an apex portion of the cam portion 10 and an apex 
portion of the cam engagement portion 11 are in abutment with each other by the bias 
of the engagement biasing member 12 to generate a frictional resistance to thereby 
generate a free stop effect for holding the second member 2 to the first member 1 at 
any desired open angle position, a retainer member 8 for releaseably retaining said cam 
portion 10 or the cam engagement portion 11 is provided in either one of said first 
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joint member 3 and said second joint member 4 of said first hinge member HI, under 
the condition that the retainer member 8 is retained at the cam portion 10 or the cam 
engagement portion 11, the cooperative rotation of the cam portion 10 and the cam 
engagement portion 11 by said rotation biasing member 13 is prevented, when the 
retainer member 8 is disengaged from the cam portion 10 or the cam engagement 
portion 11, the cooperative rotation between the cam portion 10 and the cam 
engagement portion 11 by the rotational biasing member 13 is allowed, a retention 
force of the retainer member 8 to said cam portion 10 or said cam engagement portion 
11 is set up so that the retainer member 8 is not disengaged from the cam portion or the 
cam engagement portion by the biasing force of said rotational biasing member 13 and 
the retainer member 8 may be disengaged from the cam portion 10 or the cam 
engagement portion 11 when the second member 2 is manually rotated in the open 
direction exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by said cam portion 10 and said cam engagement portion 11 
relative to said first member. 

Also, the invention relates to an electronic equipment using the hinge device 
according to any one of claimo 18 to 20, claims 19 and 20, further characterized in that 
an engagement concave portion 9 for fitting and retaining said retainer member 8 is 
provided in said cam portion 10 or said cam engagement portion 11, and a taper surface 
8a is formed in an insertion portion of the retainer member 8 to be inserted into said 
engagement concave portion 9 whereby a retention force of the retainer member 8 to 
said engagement concave portion 9 is set up to such a retention force that the retainer 
member 8 is disengaged from the cam portion 10 or the cam engagement portion 11 
when the second member 2 is manually rotated relative to the first member 1 in the 
open direction exceeding the predetermined open angle position P2 against the closing 
rotation biasing force by the cam portion 10 and the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claimo 1 
to 7 and 10 to 20, claims 6 to 9. 13, 14 and 19 to 21. further characterized in that a 
body portion provided with an operating portion 14 and a joint portion provided with a 
display image field 15 are coupled with each other and disposed to cover the operating 
portion 14 when said operating portion 14 is not operative, having a hinge device for 
coupling said body portion and said joint portion rotatably so that said joint portion is 
rotated horizontally or in a rising manner from the coupled condition to expose the 
operating portion or the joint portion may be rotated around its own axis to be turned 
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inside out, wherein said body portion is used as said first member 1 or said second 
member 2 and said joint portion is used as said second member 2 or said first member 1 
in this hinge device. 

With the above-described structure, it is possible to provide a novel hinge 
device that may enhance remarkably the operationability of the commercial product 
produced by pivotally coupling the first member and second member such as 
performing extremely easily and quickly the opening operation. 

Also, in the case where a hinge structure (double hinge structure) composed of 
the first hinge member and the second hinge member are adopted as the hinge device 
arranged in a pivot joint portion between the first member and the second member, the 
pivot joint portion between the first member and the second member for arranging this 
hinged device is divided right and left and each pivot portion (first pivot portion and 
second pivot portion) may be reduced in size so that a vacant space may be produced 
between the right and left pivot portions. It is therefore possible to keep a sufficient 
space, for example, to arrange wirings for electrically connecting electronic parts 
disposed in the first member and electronic parts disposed in the second member to 
each other. In addition, it is possible to provide a novel hinge device that may 
enhance remarkably the operationability of the commercial product produced by 
pivotally coupling the first member and second member such as performing extremely 
easily and quickly the opening operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an illustrative view of use condition of a first embodiment. 
Fig. 2 is a perspective view showing the first embodiment. 
Fig. 3 is an illustrative view of a primary part of the first embodiment. 
Fig. 4 is an exploded perspective view of the first embodiment. 
Fig. 5 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Fig. 6 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Fig. 7 is an illustrative view of the primary part of the first embodiment. 

Fig. 8 is a cross-sectional view taken along the line A-A of Fig. 7. 

Fig. 9 is an end view of the primary part of the first embodiment. 

Fig. 10 is an illustrative view of the primary part of the first embodiment. 
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Fig. 11 is an exploded perspective view of the primary part of the first 
embodiment. 

Fig. 12 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Figs. 13(a) to 13(c) are schematic views of the operation of the primary part of 
the first embodiment. 

Figs. 14(a) to 14(c) are schematic views of the operation of the primary part of 
the first embodiment. 

Fig. 15 is a schematic view of the operation of the first embodiment. 

Fig. 16 is a schematic view of the operation of the first embodiment. 

Fig. 17 is an illustrative view of use condition of a second embodiment. 

Fig. 18 is a perspective view showing the second embodiment. 

Fig. 19 is an exploded perspective view of a primary part of the second 
embodiment. 

Fig. 20 is an exploded perspective view of the primary part of the second 
embodiment. 

Fig. 21 is an illustrative cross-sectional view of the primary part of the . second 
embodiment. 

Fig. 22 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 23 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 24 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 25 is an illustrative view of the primary part of the second embodiment. 
Fig. 26 is an illustrative view of the primary part of the second embodiment. 
Fig. 27 is an end view of the primary part of the second embodiment. 
Fig. 28 is an end view of the primary part of the second embodiment. 
Fig. 29 is an exploded perspective view of the primary part of the second 
embodiment. 

Figs. 30(a) to 30(c) are schematic views of the operation of the primary part of 
the second embodiment. 

Figs. 31(a) to 31(c) are schematic views of the operation of the primary part of 
the second embodiment. 
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Fig. 32 is a schematic view of the operation of the second embodiment. 



BEST MODE FOR EMBODYING THE INVENTION 

A best possible mode for embodying the invention (how to embody the 
invention in the best mode) will now be described in brief on the basis of the drawings 
while showing the operational effect of the present invention. 

According to the present invention, when a second member 2 kept under the 
coupled and closed condition is opened to a first member 1, in a rotational range Al 
from the coupled and closed position PI to a predetermined open angle position P2 
rotated in the open direction, a closing rotational biasing effect is generated to 
automatically close the second member 2 to the coupled and closed position PI relative 
to the first member 1. Also, when the second member 2 is manually rotated in the 
open direction relative to the first member 1 exceeding the above-described 
predetermined open angle position P2, an open rotational biasing effect is generated to 
automatically open the second member 2 up to a predetermined open angle position P3 
relative to the first member 1. 

Namely, when the second member 2 is manually rotated in the opening 
direction exceeding the predetermined open angle position P2 relative to the first 
member 1, the second member 2 is automatically opened to the predetermined open 
angle position P3. 

Accordingly, in the case where the hinge device according to the present 
invention is applied to, for example, the above-described collapsible type portable 
electronic equipment which is constituted by pivotally coupling the body portion and 
the joint portion with each other, for example, a finger of a hand holding the phone is 
inserted between the body portion and the joint portion in use so that the joint portion 
is rotated in the open direction relative to the body portion and the joint portion is 
automatically opened due to the open rotational biasing effect. Thus, the opening 
operation of the joint portion may readily and quickly be attained, which is extremely 
useful. 

Also, in the case where, in the rotational range A2 from the position where the 
second member 2 is opened relative to the first member 1 to the above-described 
predetermined open angle position P2 rotated in the closing direction, a free stop 
effect is generated to hold the second member 2 in any desired open angle position 
relative to the first member 1, it is possible to use the phone while stopping the second 
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member 2 relative to the first member 1 in any desired angle of the phone which is easy 
to use. This is much more useful. 
[Embodiment 1] 

A specific embodiment 1 of the present invention will be described with 
reference to Figs. 1 to 16. 

The embodiment 1 shows the case where a hinge device H according to the 
present invention is applied to a collapsible type portable phone as shown in Fig. 1. 
The hinge device H according to the present invention is applied to a pivot mechanism 
in which a body portion provided with an operating portion 14 is used as a first 
member 1 and a joint portion provided with a display image field 15 is used as a 
second member 2 to make it possible to take the condition from the closed condition 
where the first member 1 and the second member 2 are coupled with each other to the 
open condition (busy condition) where the second member 2 is rotated to, for example, 
120 degrees. 

Then, when the second member 2 kept under the coupled and closed condition 
is opened to a first member 1, in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in the open direction, a 
closing rotational biasing effect is generated to automatically close the second member 
2 to the coupled and closed position PI relative to the first member 1 (see Fig. 15), 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the above-described predetermined open angle position P2, 
an open rotational biasing effect is generated to automatically open the second member 
2 at once up to a predetermined open angle position P3 (maximum open angle position) 
relative to the first member 1 (see Fig. 15), and furthermore, in a rotational range A2 
from the position where the second member 2 is opened to the first member 1 to the 
above-described predetermined open angle position P2 rotated in the closing direction, 
when the hand is released from the second member 2, the second member 2 stops in the 
released position to realize a free stop condition without any shake (see Fig. 16). 

More specifically, in the present embodiment, a mounting hole la is provided 
in a proximal portion of the first member 1, a mounting hole 2a is provided adjacent to 
and in communication with the mounting hole la also in a proximal portion of the 
second member 2, and the hinge device H according to the present invention 
constituted into an axial part is applied to the mounting holes la, 2a, respectively. 

A casing 16 is fixed to the body portion 1 (first member) as a joint portion 
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constituting a part of a first joint member 3 having a rotation preventing shape through 
the above-described mounting hole la, and a member disposed in an exposed condition 
on one end side of this casing 16 is fixed as a mounting portion 17 constituting a part 
of a second joint member 4 through the mounting hole 2a to the joint portion 2 (second 
member) under the rotation prevented condition. This casing 16 has an octagonal 
shape in cross section as shown. This is adapted to attain the firm rotation 
preventing structure to the body portion 1. At the same time, the octagonal shape is 
adapted as a shape which allows the parts to be received effectively in its interior 
while providing the rotation preventing structure. 

An axial member 18 is provided at an inner hole 17a of the above-described 
mounting portion 17 under the rotation prevented condition to constitute the second 
joint member 4 provided with a cam portion 10 at its tip end portion. 

The axial member 18 relating to this second joint member 4 is adapted so that 
the cam portion 10 is disposed rotatably within the casing 16 relating to the first joint 
member 3. 

A closing member 19 is disposed on the other end side of the casing 16 relating 
to the first joint member 3, and furthermore, an engagement member 20 having a cam 
engagement portion 11 facing and engaging the cam portion 10 of the above-described 
second joint member 4 in a concave and convex manner is provided within the casing 
16. This engagement member 20 is provided rotatably within the casing 16 and at the 
same time provided slidably in the engagement and disengagement direction within the 
casing 16. 

A coiled spring 12 for biasing in the engaging direction is provided as an 
engagement biasing member 12 within the casing 16 between the engagement member 
20 having this cam engagement portion 11 and the closing member 19. 

When the joint portion 2 kept under the coupled and closed condition is opened 
to the body portion 1 by this engagement biasing member 12, in the rotational range Al 
from the coupled and closed position PI to the predetermined open angle position P2 
rotated in the open direction, the cam portion 10 and the cam engagement portion 11 
are slipped down and engaged with each other by biasing by the engagement biasing 
member 12 so that the closing rotational biasing effect for automatically closing the 
joint portion 2 up to the coupled and closed position PI relative to the body portion 1 
is generated. (This is referred to as the closing structure portion 5 in the claims.) 

On the other hand, a torque spring 13 is provided as a rotational biasing 
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member 13 to the axial member 18 having the cam portion 10, the other end portion of 
the rotational biasing member 13 is coupled with a joint member 21 to be disposed 
under a rotation prevented condition within the casing 16, and accordingly, a biasing 
force for urging the rotational biasing member 16 to rotate the casing 16 in turn 
functions as a biasing force for rotating the axial member 18 (cam portion 10) by 
keeping the condition that the casing 16 is fixed. 

When the joint portion 2 is manually rotated to the body portion 1 exceeding 
the predetermined open angle position P2 in the opening direction by this rotational 
biasing member 13, the cam portion 10 and the cam engagement portion 11 are biased 
by the rotational biasing member 13 and rotated together under the engagement 
condition without disengagement therebetween as a closing structure portion 5 so that 
the open rotational biasing effect is generated to automatically release the joint 
portion 2 up to the predetermined open angle position P3 relative to the body portion 1. 
(This is referred to as an opening structure portion 6 in the claims.) 

Also, the cam engagement portion 11 is structured so that V-shaped concave 
portions are formed at diametrically 180 degree opposite positions, these concave 
portions are used as engagement portions with which the above-described cam portion 
10 engages, and an apex portion (end face portion) of the cam portion 10 is brought 
into contact with an apex portion (end face portion) between the concave portions in 
the range of disengagement by the pressure force by the engagement biasing member 
12. 

In the present embodiment, a frictional resistance increasing means is provided 
for increasing a frictional resistance between the apex portion of the cam portion 10 
and the apex portion of the cam engagement portion 11, and when the apex portion of 
the cam portion 10 and the apex portion of the cam engagement portion 11 are brought 
into abutment with each other, the engagement is held at a stop position by the increase 
of the rotational resistance due to the frictional resistance increasing means and the 
pressure force of the engagement biasing member 12 so far as the members are not 
moved by hands even if the rotational biasing force of the rotational biasing member 
13 is applied. 

Namely, the frictional resistance increasing means is structured so that the 
abutment area between the apex portion of the cam portion 10 and the apex portion of 
the cam engagement portion 11 is formed to be increased, whereby the frictional 
resistance between the apex portion of the cam portion 10 and the apex portion of the 
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cam engagement portion 11 which are brought into pressing contact with each other by 
the biasing force of the engagement biasing member 12 is increased to realize the free 
stop. In the present embodiment, in the rotational range A2 from the position where 
the joint portion 2 is opened at maximum relative to the body portion 1 to the 
above-described predetermined open angle position P2 where the joint portion is 
rotated in the closed position, the free stop effect is generated for holding the joint 
portion 2 at any desired open angle position relative to the body portion 1. 

More specifically, the sliding convex strips lib each having a length in the 
rotational direction of the cam engagement portion 11 are provided in the convex 
portion of the cam engagement portion 11 and sliding concave grooves 10b with which 
the sliding convex strips lib are brought into abutment and engagement are provided 
in the above-described cam portion 10 whereby the abutment area between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 is increased and the frictional resistance between the apex portion 10a of 
the cam portion 10 and the apex portion 11a of the cam engagement portion 11 is 
enhanced. 

Also, in the present embodiment, the above-described sliding convex strips lib 
each having a length in the rotational direction of this apex portion 11a are provided 
substantially in the whole range of the apex portion 11a of the engagement cam 11 
whereby substantially in the whole range where the above-described cam portion 10 is 
disengaged from the cam engagement portion 11 and the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11 are brought into 
contact with each other, the sliding convex strips lib are in abutment and engagement 
with the sliding concave grooves 10b under the abutment condition. 

More specifically, as shown in Fig. 11, the sliding convex strips lib are 
formed into arcuate shapes having a center at the center of the cam engagement portion 
11 substantially in the middle in the diametrical direction of the apex portion 11a of 
the cam engagement portion 11 and are formed into convex strips each having a length 
in the rotational direction of the apex portion 11a of the cam engagement portion 11. 

Also, the sliding convex strips lib and the sliding concave grooves 10b are 
formed into concave and convex shapes whose substantially whole surface portions are 
to be kept in abutment in the coupling engagement whereby the abutment areas of the 
apex portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 are increased to enhance the frictional resistance to make it possible to 
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realize an extremely excellent free stop. 

Namely, in the present embodiment, the extremely excellent free stop 
operation may be exhibited substantially in the whole rotational range where the cam 
engagement portion 11 is disengaged from the cam portion 10 and the apex portion 11a 
of the cam engagement portion 11 and the apex portion 10a of the cam portion 10 are 
brought into abutment with each other. 

Also, in the present embodiment, a rotation preventing structure portion 7 is 
provided for releaseably engaging with the above-described closing structure portion 5 
and for preventing the closing structure portion 5 from rotating in the open direction 
by the opening structure portion 6. 

More specifically, in this rotation preventing structure portion 7, the retainer 
member 8 for engaging and disengaging the engagement concave portion 9 provided in 
the cam engagement portion 11 is provided in the casing 16 constituting the first joint 
member 3. The retainer member 8 is provided slidably away from the engagement 
direction under the rotation prevented condition through the joint member 23 and at 
the same time biased in the engagement direction by the engagement biasing member 
22 as the coiled spring 22 for biasing in the engagement direction. 

Also, the retainer member 8 is structured so that under the engagement 
condition with the cam engagement portion 11, the cooperative rotation between the 
cam portion 10 and the cam engagement portion 11 by the rotational biasing member 
13 is prevented, at the same time, when this retainer member 8 is disengaged from the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 is allowed by the rotational biasing member 13, and the 
engagement force of the retainer member 8 to this engagement portion 11 is set up to 
such an engagement force that the retainer member 8 is not disengaged from the cam 
engagement portion 11 by the biasing force of the rotational biasing member 13, and 
when the joint portion 2 is manually rotated in the opening direction relative to the 
body portion 1 exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by the cam portion 10 and the cam engagement portion 11, the 
retainer member 8 may be disengaged from the cam engagement portion 11. 

More specifically, in the retainer member 8, taper surfaces 8a are formed at a 
tip end insertion portion to be inserted into the engagement concave portion 9, and by 
the angle setup of these taper surfaces 8a, when the joint portion 2 is manually rotated 
in the opening direction relative to the body portion 1 exceeding the predetermined 
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open angle position P2 against the closing rotational biasing force by the cam portion 
10 and the cam engagement portion 11, the engagement force is set up to such an 
engagement force that the retainer member 8 may be disengaged from the engagement 
concave portion 9. 

Also, in the present embodiments, contact surfaces which are inner surfaces 9a 
of the engagement concave portion 9 and with which the taper surfaces 8a of the 
retainer member 8 are brought into contact are also formed in the taper surfaces 9a, the 
engagement force of the retainer member 8 relative to the engagement concave portion 
9 may be selected suitably also by the angle setup of the taper surfaces 9a of this 
engagement concave portion 9. 

With such a structure, the present embodiment has the following operational 

effect. 

When the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in the rotational range Al from the coupled and closed 
position PI to the predetermined open angle position P2 rotated in the open direction, 
the closing rotational biasing effect is generated to automatically close the second 
member 2 to the coupled and closed position PI relative to the first member 1. Also, 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the predetermined open angle position P2, the open 
rotational biasing effect is generated to automatically open the second member 2 up to 
the predetermined open angle position P3 relative to the first member 1. In the 
rotational range A2 from the position where the second member 2 is opened relative to 
the first member 1 to the predetermined open angle position P2 rotated in the closing 
direction, the free stop effect is generated to hold the second member 2 in any desired 
open angle position relative to the first member 1. 

Namely, when the joint portion 2 is manually rotated in the open direction 
exceeding the predetermined open angle position P2 relative to the body portion 1, the 
joint portion 2 is automatically opened to the predetermined open angle position P3. 
When the joint portion 2 kept under the open condition to this predetermined open 
angle position P3 is rotated in the closing direction, in the rotational range A2 up to 
the predetermined open angle position P2, the joint portion 2 is always kept under the 
slant condition relative to the body portion 1. Exceeding the predetermined open 
angle position P2, the joint portion 1 is automatically closed to the coupled and closed 
position PI. 
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The operation of the hinge device H in this case will be described on the basis 
of the drawings. 

First of all, when the second joint member 4 is rotated in the direction of the 
arrow a in Fig. 13(b) by rotating the joint portion 2 in the open direction relative to the 
body portion 1, the cam portion 10 and the cam engagement portion 11 are 
cooperatively rotated in a somewhat disengaged manner while they are to be 
disengaged from each other. In this case, before the cam portion 10 and the cam 
engagement portion 11 are completely disengaged from each other, the retainer 
member 8 is completely disengaged from the engagement concave portion 9 of the cam 
engagement portion 11 while being retracted in the direction indicated by an arrow b 
(see Fig. 13(b)). After all, the cam portion 10 and the cam engagement portion 11 are 
biased by the rotational biasing member 13 and are cooperatively rotated under the 
engagement condition in the direction indicated by the arrow a in Fig. 13(c). 
Thereafter, the retainer member 8 biased by the engagement biasing member 22 is 
advanced again in the direction c in Fig. @ and fitted and engaged with the 
engagement concave portion 9 (see Fig. 13(c)). 

Until the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other, the closing rotational biasing force for urging the joint 
portion 2 in the closing direction relative to the body portion 1 is generated. After 
the retainer member 8 has been completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11, the open rotational biasing force for 
urging the joint portion 2 in the open direction relative to the body portion 1 is 
generated. 

Subsequently, when the second joint member 4 is rotated in the direction 
indicated by an arrow d in Fig. 14(b) by rotating the joint portion 2 in the closing 
direction relative to the body portion 1, the cam engagement portion 11 is retained and 
held by the retainer member 8 and only the cam portion 10 is disengaged and rotated. 
(In the concave and convex engagement between the cam portion 10 and the cam 
engagement portion 11 in the direction in which the joint portion 2 is rotated in the 
closing direction relative to the body portion 1, i.e., in the direction in which only this 
cam portion 10 is rotated, the cam surface is set so that the engagement force of the 
retainer member 8 to the cam engagement portion 11 exceeds this engagement force 
whereby this cam engagement portion 11 is not cooperatively rotated but kept under 
the rotation stop condition. Accordingly, the cam portion 10 is rotated while being 
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disengaged from the cam engagement portion 11.) In this case, the cam engagement 
portion 11 and the retainer member 8 are retracted in the direction indicated by b in Fig. 
14(b) against the engagement biasing member 12 (and the engagement biasing member 
22) so that the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other (see Fig. 14(b)). Thereafter, until the second joint 
member 4 is further rotated in the direction indicated by the arrow d in Fig. 14 against 
the bias of the rotational biasing member 13 and the cam portion 10 and the cam 
engagement portion 11 are in dropping engagement with each other, the free stop effect 
is generated due to the frictional resistance between the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11. After passing 
through this free stop range, the cam portion 10 and the cam engagement portion 11 are 
biased by the engagement biasing member 12 and are in dropping engagement with 
each other to thereby generate the closing biasing rotational force whereby the joint 
portion 2 is completely brought into closed condition (Fig. 14(c)). 

Therefore, according to the present embodiment, in use, for example, when the 
finger of the hand holding the phone is inserted between the joint portion 2 and the 
body portion 1 so that the joint portion 2 is rotated in the open direction relative to the 
body portion 1, the joint portion 2 is automatically opened due to the open rotational 
biasing operation. This is extremely useful because the opening operation of the 
joint portion 2 may readily and quickly be performed. 

Also, in this embodiment, in the rotational range A2 from the position P3 
where the joint portion 2 is opened at maximum by the open rotational biasing effect 
relative to the body portion 1 to the predetermined open angle position P2 where the 
joint portion is rotated in the closing direction, the free stop effect is generated for 
holding the second member 2 relative to the first member 1 at any desired angle 
portion. Accordingly, it is possible to use the phone while the joint portion 2 is 
stopped at a desired angle at which the phone is easy to use, which is more useful. 

[Embodiment 2] 

A specific embodiment 2 of the present invention will be described with 
reference to Figs. 17 to 32. / 

In the same manner as the above-described embodiment 1, the embodiment(l 
shows the case where a hinge device H according to the present invention is applied to 
a collapsible type portable phone as shown in Fig. 17. The hinge device H according 
to the present invention is applied to a pivot mechanism in which a body portion 

28 



provided with an operating portion 14 is used as a first member 1 and a joint portion 
provided with a display image field 15 is used as a second member 2 to make it 
possible to take the condition from the closed condition where the first member 1 and 
the second member 2 are coupled with each other to the open condition (busy 
condition) where the second member 2 is rotated to, for example, 120 degrees. 

Then, when the second member 2 kept under the coupled and closed condition 
is opened to a first member 1, in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in the open direction, a 
closing rotational biasing effect is generated to automatically close the second member 
2 to the coupled and closed position PI relative to the first member 1 (see Fig. 32), 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the above-described predetermined open angle position P2, 
an open rotational biasing effect is generated to automatically open the second member 
2 at once up to a predetermined open angle position P3 (maximum open angle position) 
relative to the first member 1 (see Fig. 32), and furthermore, in a rotational range A2 
from the position where the second member 2 is opened to the first member 1 to the 
above-described predetermined open angle position P2 rotated in the closing direction, 
when the hand is released from the second member 2, the second member 2 stops in the 
released position to realize a free stop condition without any shake (see Fig. 32). 

Also, the present embodiment is composed of a first hinge body HI provided in 
a first pivot portion 25A provided at any one position of right and left positions of a 
pivot joint portion 25 between the first member 1 and the second member 2 and a 
second hinge member H2 provided in a second pivot portion 25B provided in the other 
position. A closing structure portion 5 is provided in the first hinge member HI for 
generating a closing rotational biasing effect for automatically closing the second 
member 2 to the coupled and closed position PI relative to the first member 1 when the 
second member 2 kept under the coupled and closed condition relative to the first 
member 1 is opened, in a rotational range Al from the coupled and closed position PI 
to a predetermined open angle position P2 rotated in the open direction. At the same 
time, an open structure portion 6 is provided in the second hinge member H2 for 
generating the open rotational biasing effect for automatically opening the second 
member 2 to the predetermined open angle position P3 relative to the first member 1 by 
urging this closing structure portion 5 in the rotational direction. A rotation 
preventing structure portion 7 is provided for releaseably engaging with the closing 
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structure portion 5 and for preventing the rotation of the closing structure portion 5 by 
the opening structure portion 6. A depression button portion 26 for releasing the 
retention of the rotation preventing structure portion 7 to this closing structure portion 
5 is provided in the rotation preventing structure portion 7. 

More specifically, in the present embodiment, mounting holes lb, lc are 
provided in right and left portions of a proximal end of the first member 1, respectively. 
Also, mounting holes 2b, 2c adjacent to and in communication with the mounting holes 
lb, lc are provided in right and left portions of a proximal end of the second member 2, 
respectively. A hinge device H (first hinge member HI and second hinge member 
H2) according to the present invention is applied as axial parts to the first pivot 
portion 25A and the second pivot portion 25B constituted by these respective mounting 
holes. 

The first hinge member HI will be described. 

A casing 16 as a joint portion for constituting a part of a first joint member 3 
having a rotational preventing shape through the above-described mounting hole lb is 
fixed to the body portion 1 (first member). A member disposed at one end side of this 
casing 16 in the exposed condition as a mounting portion 17 constituting a second joint 
member 4 is fixed to the joint portion 2 (second member) through the mounting hole 2b 
in a rotation prevented manner. This casing 16 has an octagonal shape in cross 
section as shown. This is adapted to attain the firm rotation preventing structure to 
the body portion 1. At the same time, the octagonal shape is adapted as a shape 
which allows the parts to be received effectively in its interior while providing the 
rotation preventing structure. 

An axial member 18 is provided at an inner hole 17a of the above-described 
mounting portion 17 under the rotation prevented condition to constitute the second 
joint member 4 provided with a cam portion 10. 

The axial member 18 relating to this second joint member 4 is adapted so that 
the cam portion 10 is disposed rotatably within the casing 16 relating to the first joint 
member 3. 

A closing member 19 is disposed on the other end side of the casing 16 relating 
to the first joint member 3, and furthermore, an engagement member 20 having a cam 
engagement portion 11 facing and engaging the cam portion 10 of the above-described 
second joint member 4 in a concave and convex manner is provided within the casing 
16. This engagement member 20 is provided rotatably within the casing 16 and at the 
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same time provided slidably in the disengagement direction within the casing 16. 

A coiled spring 12 for biasing in the engaging direction is provided as an 
engagement biasing member 12 within the casing 16 between the engagement member 
20 having this cam engagement portion 11 and the closing member 19. A tip end of 
this coiled spring 12 is coupled with a joint member 23 to be described later and the 
cam engagement portion 11 is biased in the engagement direction through this joint 
member 23. 

When the joint portion 2 kept under the coupled and closed condition is opened 
to the body portion 1 by this engagement biasing member 12, in the rotational range Al 
from the coupled and closed position PI to the predetermined open angle position P2 
rotated in the open direction, the cam portion 10 and the cam engagement portion 11 
are slipped down and engaged with each other by biasing by the engagement biasing 
member 12 so that the closing rotational biasing effect for automatically closing the 
joint portion 2 up to the coupled and closed position PI relative to the body portion 1 
is generated. (This is referred to as the closing structure portion 5 in the claims.) 

Also, when the joint portion 2 is manually rotated to the body portion 1 
exceeding the predetermined open angle position P2 in the opening direction, the cam 
portion 10 and the cam engagement portion 11 are adapted to be rotated together under 
the engagement condition without disengagement therebetween. 

Also, the cam engagement portion 11 is structured so that V-shaped concave 
portions are formed at diametrically 180 degree opposite positions, these concave 
portions are used as engagement portions with which the above-described cam portion 
10 engages, and an apex portion (end face portion) of the cam portion 10 is brought 
into contact with an apex portion (end face portion) between the concave portions in 
the range of disengagement by the pressure force by the engagement biasing member 
12. 

In the present embodiment, a frictional resistance increasing means is provided 
for increasing a frictional resistance between the apex portion of the cam portion 10 
and the apex portion of the cam engagement portion 11, and when the apex portion of 
the cam portion 10 and the apex portion of the cam engagement portion 11 are brought 
into abutment with each other, the engagement is held at a stop position by the increase 
of the rotational resistance due to the frictional resistance increasing means and the 
pressure force of the engagement biasing member 12 so far as the members are not 
moved by hands even if the rotational biasing force of the rotational biasing member 
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13 to be described later is applied. 

Namely, the frictional resistance increasing means is structured so that the 
abutment area between the apex portion of the cam portion 10 and the apex portion of 
the cam engagement portion 11 is formed to be increased, whereby the frictional 
resistance between the apex portion of the cam portion 10 and the apex portion of the 
cam engagement portion 11 which are brought into pressing contact with each other by 
the biasing force of the engagement biasing member 12 is increased to realize the free 
stop. In the present embodiment, in the rotational range A2 from the position where 
the joint portion 2 is opened at maximum relative to the body portion 1 to the 
above-described predetermined open angle position P2 where the joint portion is 
rotated in the closed position, the free stop effect is generated for holding the joint 
portion 2 at any desired open angle position relative to the body portion 1. 

More specifically, the sliding convex strips lib each having a length in the 
rotational direction of the cam engagement portion 11 are provided in the convex 
portion of the cam engagement portion 11 and sliding concave grooves 10b with which 
the sliding convex strips lib are brought into abutment and engagement are provided 
in the above-described cam portion 10 whereby the abutment area between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 is increased and the frictional resistance between the apex portion 10a of 
the cam portion 10 and the apex portion 11a of the cam engagement portion 11 is 
enhanced. 

Also, in the present embodiment, the above-described sliding convex strips lib 
each having a length in the rotational direction of this apex portion 11a are provided 
substantially in the whole range of the apex portion 11a of the engagement cam 11 
whereby substantially in the whole range where the above-described cam portion 10 is 
disengaged from the cam engagement portion 11 and the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11 are brought into 
contact with each other, the sliding convex strips lib are in abutment and engagement 
with the sliding concave grooves 10b under the abutment condition. 

More specifically, as shown in Fig. 29, the sliding convex strips lib are 
formed into arcuate shapes having a center at the center of the cam engagement portion 
11 substantially in the middle in the diametrical direction of the apex portion 11a of 
the cam engagement portion 11 and are formed into convex strips each having a length 
in the rotational direction of the apex portion 11a of the cam engagement portion 11. 
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Also, the sliding convex strips lib and the sliding concave grooves 10b are 
formed into concave and convex shapes whose substantially whole surface portions are 
to be kept in abutment in the coupling engagement whereby the abutment areas of the 
apex portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 are increased to enhance the frictional resistance to make it possible to 
realize an extremely excellent free stop. 

Namely, in the present embodiment, the extremely excellent free stop 
operation may be exhibited substantially in the whole rotational range where the cam 
engagement portion 11 is disengaged from the cam portion 10 and the apex portion 11a 
of the cam engagement portion 11 and the apex portion 10a of the cam portion 10 are 
brought into abutment with each other. 

Also, in the present embodiment, a rotation preventing structure portion 7 is 
provided for releaseably engaging with the above-described closing structure portion 5 
and for preventing the closing structure portion 5 from rotating in the open direction 
by the opening structure portion 6 provided in the second hinge member H2 to be 
described later. 

More specifically, in this rotation preventing structure portion 7, the retainer 
member 8 for engaging and disengaging the engagement concave portion 9 provided in 
the cam engagement portion 11 is provided in the casing 16 constituting the first joint 
member 3. The retainer member 8 is provided slidably away from the engagement 
direction under the rotation prevented condition within the casing 16 through the joint 
member 23 and at the same time biased in the engagement direction by the engagement 
biasing member 22 as the coiled spring 22 for biasing in the engagement direction. 

Also, the retainer member 8 is structured so that under the engagement 
condition with the cam engagement portion 11, the cooperative rotation between the 
cam portion 10 and the cam engagement portion 11 by the rotational biasing member 
13 is prevented, at the same time, when this retainer member 8 is disengaged from the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 is allowed by the rotational biasing member 13, and the 
engagement force of the retainer member 8 to this engagement portion 11 is set up to 
such an engagement force that the retainer member 8 is not disengaged from the cam 
engagement portion 11 by the biasing force of the rotational biasing member 13, and 
when the joint portion 2 is manually rotated in the opening direction relative to the 
body portion 1 exceeding the predetermined open angle position P2 against the closing 
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rotational biasing force by the cam portion 10 and the cam engagement portion 11, the 
retainer member 8 may be disengaged from the cam engagement portion 11. 

More specifically, in the retainer member 8, taper surfaces 8a are formed at a 
tip end insertion portion to be inserted into the engagement concave portion 9, and by 
the angle setup of these taper surfaces 8a, when the joint portion 2 is manually rotated 
in the opening direction relative to the body portion 1 exceeding the predetermined 
open angle position P2 against the closing rotational biasing force by the cam portion 
10 and the cam engagement portion 11, the engagement force is set up to such an 
engagement force that the retainer member 8 is slidingly moved against the 
engagement bias of the engagement biasing member 22 so that the retainer member 8 
may be disengaged from the engagement concave portion 9. 

Also, in the present embodiments, contact surfaces which are inner surfaces 9a 
of the engagement concave portion 9 and with which the taper surfaces 8a of the 
retainer member 8 are brought into contact are also formed in the taper surfaces 9a, the 
engagement force of the retainer member 8 relative to the engagement concave portion 
9 may be selected suitably also by the angle setup of the taper surfaces 9a of this 
engagement concave portion 9. 

Also, this rotation preventing structure portion 7 is provided with the 
depression button portion 26 for releasing the retention of the retainer member 8 to the 
above-described closing structure portion 5. 

More specifically, this depression button portion 26 is structured so that an 
axial portion 26b projects from an inner center position of a depression portion 26a 
having a circular shape in frontal view. This axial portion 26b is disposed to pass 
through an axial hole 18a provided in the axial member 18 relating to the second joint 
member 4 in a pull-apart preventing manner. 

Also, the depression button portion 26 is provided with the axial portion 26b 
slidable within the axial hole 18a of the axial member 18. A tip end portion 26b 1 of 
the axial portion 26b is adapted to come into contact with a tip end face 8b of the 
above-described retainer member 8. 

Accordingly, when the depression button portion 26 is operated to be depressed, 
the retainer member 8 is slidingly moved against the engagement bias of the 
engagement biasing member 22 so that the retention to the engagement concave portion 
9 provided in the above-described cam engagement portion 11 is released. 

The second hinge member H2 will be described. 
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A casing 28 as a joint portion constituting a part of a third joint member 27 
having a rotation preventing shape through the above-described mounting hole lc is 
fixed to the body portion 1 (first member). A member to be disposed in an exposed 
condition at one end side of this casing 28 is fixed in a rotation prevented manner to 
the joint portion 2 (second member) through the mounting hole 2c as a mounting 
portion 30 constituting a part of a fourth joint member 29. This casing 28 has an 
octagonal shape in cross section as shown. This is adapted to attain the firm rotation 
preventing structure to the body portion 1. At the same time, the octagonal shape is 
adapted as a shape which allows the parts to be received effectively in its interior 
while providing the rotation preventing structure. 

Also, a joint member 31 to be coupled with a torque spring 13 as the rotational 
biasing member 13 is provided in a rotation prevented condition at a tip end portion to 
the inner hole 30a of the above-described mounting portion 30. The other end 
portion of this rotational biasing member 13 is coupled with a joint member 32 
disposed in a rotation prevented condition at the other end portion of the casing 28. 
Accordingly, the biasing force of the rotational biasing member 13 for rotating the 
casing 28 functions as a biasing force for rotating the fourth joint member 29 with the 

casing 28 being fixed. 

When the joint portion 2 is manually rotated to the body portion 1 exceeding 
the predetermined open angle position P2 in the opening direction by this rotational 
biasing member 13 relating to the second hinge member H2, or when the depression 
button portion 26 is operated to be depressed, the cam portion 10 and the cam 
engagement portion 11 as the closing structure portion 5 relating to the 
above-described first hinge member HI are biased by the rotational biasing member 13 
and rotated together under the engagement condition without disengagement 
therebetween so that the open rotational biasing effect is generated to automatically 
release the joint portion 2 up to the predetermined open angle position P3 relative to 
the body portion 1. (This is referred to as an opening structure portion 6 in the 
claims.) 

With such a structure, the present embodiment has the following operational 

effect. 

When the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in the rotational range Al from the coupled and closed 
position PI to the predetermined open angle position P2 rotated in the open direction, 
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the closing rotational biasing effect is generated to automatically close the second 
member 2 to the coupled and closed position PI relative to the first member 1. Also, 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the predetermined open angle position P2, the open 
rotational biasing effect is generated to automatically open the second member 2 up to 
the predetermined open angle position P3 relative to the first member 1. In the 
rotational range A2 from the position where the second member 2 is opened relative to 
the first member 1 to the predetermined open angle position P2 rotated in the closing 
direction, the free stop effect is generated to hold the second member 2 in any desired 
open angle position relative to the first member 1. 

Namely, when the joint portion 2 is manually rotated in the open direction 
exceeding the predetermined open angle position P2 relative to the body portion 1, or 
when the depression button portion 26 is operated to be depressed, the joint portion is 
automatically opened to the predetermined open angle position P3. When the joint 
portion 2 kept under the opened condition to this predetermined open angle position P3 
is rotated in the closing direction, in the rotational range A2 up to the predetermined 
open angle position P2, the joint portion 2 is always kept under the slanted condition 
relative to the body portion 1. Exceeding the predetermined open angle position P2, 
the joint portion 1 is automatically closed to the coupled and closed position PI. 

The operation of the hinge device H in this case will be described on the basis 
of the drawings. 

First of all, when the retainer member 8 is slidingly moved in the direction 
indicated by an arrow a in Fig. 30(b) by operating and depressing the depression button 
portion 26 relating to the first hinge member HI, the cam portion 10 and the cam 
engagement portion 11 are cooperatively rotated by the open rotational biasing force of 
the opening structure portion 6 (rotational biasing member 13) relating to the second 
hinge member H2 under the concave and convex engagement condition. In this case, 
since the retainer member 8 is always biased to be engaged by the engagement biasing 
member 22, after the cam portion 10 and the cam engagement portion 11 have been 
cooperatively rotated through about 180 degrees, the retainer member 8 is again 
engaged with the engagement concave portion 9 of the cam engagement portion 11 (see 
Fig. 30(c)). 

Subsequently, when the second joint member 4 is rotated in the direction 
indicated by an arrow d in Fig. 31(b) by rotating the joint portion 2 in the closing 
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direction relative to the body portion 1, the cam engagement portion 11 is retained and 
held by the retainer member 8 and only the cam portion 10 is disengaged and rotated, 
in this case, the cam engagement portion 11 and the retainer member 8 are retracted in 
the direction a in Fig. 31(b) against the engagement biasing member 12 (and the 
engagement biasing member 22) and the cam portion 10 and the cam engagement 
portion 11 are completely disengaged from each other (see Fig. 31(b)). Thereafter, 
while the second joint member 4 is further rotated against the bias of the rotational 
biasing member 13 in the direction indicated by the arrow d in Fig. 31(c) and the cam 
portion 10 and the cam engagement portion 11 are in dropping engagement with each 
other, a free stop effect is generated due to the friction resistance between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11. After this free stop range, the cam portion 10 and the cam engagement 
portion 11 are biased by the engagement biasing member 12 and in dropping 
engagement with each other to generate the closing biasing rotational force to thereby 
bring the joint portion 2 to the completely closed condition to the body portion 1 (see 
Fig. 31(c)). 

Next, the operation of the hinge device H in the case where the joint portion 2 
is manually opened to the body portion 1 will be described. 

First of all, when the second joint member 4 is rotated by rotating the joint 
portion 2 in the open direction relative to the body portion 1, the cam portion .10 and 
the cam engagement portion 11 are cooperatively rotated in a somewhat disengaged 
manner while they are to be disengaged from each other. In this case, before the cam 
portion 10 and the cam engagement portion 11 are completely disengaged from each 
other, the retainer member 8 is completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11 while being retracted. Thereafter, the 
retainer member 8 biased by the engagement biasing member 22 is advanced again and 
fitted and engaged with the engagement concave portion 9. 

Until the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other, the closing rotational biasing force for urging the joint 
portion 2 in the closing direction relative to the body portion 1 is generated. After 
the retainer member 8 has been completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11, the open rotational biasing force for 
urging the joint portion 2 in the open direction relative to the body portion 1 is 
generated. 
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Subsequently, when the second joint member 4 is rotated by rotating the joint 
portion 2 in the closing direction relative to the body portion 1, the cam engagement 
portion 11 is retained and held by the retainer member 8 and only the cam portion 10 is 
disengaged and rotated. (In the concave and convex engagement between the cam 
portion 10 and the cam engagement portion 11 in the direction in which the joint 
portion 2 is rotated in the closing direction relative to the body portion 1, i.e., in the 
direction in which only this cam portion 10 is rotated, the cam surface is set so that the 
engagement force of the retainer member 8 to the cam engagement portion 11 exceeds 
this engagement force whereby this cam engagement portion 11 is not cooperatively 
rotated but kept under the rotation stop condition. Accordingly, the cam portion 10 is 
rotated while being disengaged from the cam engagement portion 11.) In this case, 
the cam engagement portion 11 and the retainer member 8 are retracted against the 
engagement biasing member 12 (and the engagement biasing member 22). Thereafter, 
until the second joint member 4 is further rotated against the bias of the rotational 
biasing member 13 and the cam portion 10 and the cam engagement portion 11 are in 
dropping engagement with each other, the free stop effect is generated due to the 
frictional resistance between the apex portion 10a of the cam portion 10 and the apex 
portion of the cam engagement portion 11. After passing through this free stop range, 
the cam portion 10 and the cam engagement portion 11 are biased by the engagement 
biasing member 12 and are in dropping engagement with each other to thereby generate 
the closing biasing power whereby the joint portion 2 is completely brought into 
closed condition. 

Therefore, according to the present embodiment, in use, for example, when the 
finger of the hand holding the phone is inserted between the joint portion 2 and the 
body portion 1 so that the joint portion 2 is rotated in the open direction relative to the 
body portion 1, or the depression button portion 26 is operated to be depressed, the 
joint portion 2 is automatically opened due to the open rotational biasing operation. 
This is extremely useful because the opening operation of the joint portion 2 may 
readily and quickly be performed. 

Also, in this embodiment, in the rotational range from the position P3 where 
the joint portion 2 is opened at maximum by the open rotational biasing effect relative 
to the body portion 1 to the predetermined open angle position P2 where the joint 
portion is rotated in the closing direction, the free stop effect is generated for holding 
the second member 2 relative to the first member 1 at any desired angle portion. 
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Accordingly, it is possible to use the phone while the joint portion 2 is stopped at a 
desired angle at which the phone is easy to use, which is more useful. 

Also, in the present embodiment, the hinge device H disposed to the pivotal 
joint portion 25 between the body portion 1 and the joint portion 2 is the hinge 
structure (double hinge structure) composed of the first hinge member HI provided 
with the closing structure portion 5 and the rotation preventing structure portion 7 and 
the second hinge member H2 provided with the opening structure portion 6. 
Therefore, the pivotal joint portion 25 between the body portion 1 and the joint portion 
2 for providing this hinge device H may be divided on the right and left sides and each 
pivotal portion (first pivotal portion 25A and second pivotal portion 25B) may be made 
small in size. Since a vacant space S may be formed between the right and left pivot 
portions (between the first pivot portion 25A and the second pivot portion 25B), this 
vacant space S serves to keep a sufficient space suitable for arranging wirings for 
electrically connecting electronic parts to be disposed within the joint portion 2 and 
electronic parts to be disposed within the body portion 1. Such effect and the like 

may be ensured. 

The other is the same as those of the embodiment 1. 

Incidentally, the present invention is not limited to or by the embodiments 1, 2 
but the specific structure of each component may be designed as desired. 
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CLAIMS 

1. (Deleted) A hinge device f o . pitting a fii.l memb o r and a . cc ond m om h o r 
t o b e .o tatably op e n e d an d rln-n d, cl. a.actcr.z od in that ^l inn t h o s eco nd memb o r I rop t 
und c . a c oupled and c los ed rn n rt ili u u i , o pen ed i n t l. , first membo, ia a r o t a t io na l 
H .ngc Al from thi co upled and c l u.c d porti o n PI te a pr rdo t o, min e d ope n a n gle 
po .ili o n P2 rotat e d in an open d i rect i o n, a cl os ing . ut a l i o nal bi asi ng ef f ec t L g onrra t od 
f o , aut o matically c l os ing th n -nrn ud m e mber t n t h o . o upl c d and e l ornd p n-i t in n -P* 

.c la li . c t o the fir r t m tiu b t i, and ku Hk -nrnnd m , mbu h manually l o iat od i n t h e 

e^i^ft^ee ^ the predate . min e d u p ,. n a n gl e tuition P2 t o t he first m e mber, 
an u p e n rotational biasing eff or t is g e n u at rd f n r automati c al! j openin g t hn ^rnnrl 
m e mb e r to a prcd c t c.n .ine d o p n n angl e p ositi o n P3 . e latia t n t ho fi.st memb or 

2. (Deleted) A hinge device f u i pitting n finl memb o r and a . eeo nd m n mh o r 
tu b e .o tatably o p e n e d and rln-n d, c ha, a et eriz rd in that . hen t ho n ecu nd memb o r 1 r op + 
u„d e . a couple d and e l u.ed rnnd i l i o n i „ o p o n nrl t o the lint m nm h n i, iu * rotat ional 



pu .ili o n P2 rotated in an o pen d ir or. ti o n, a c losing r n f i. i u nal biasing ef fec t in gen era te d 
fo. aut o matically c l os ing th o -rou nd . . . e mber t n the co upl e d an d r l u . e d positi on P I 
.cl a l uc to the fi. , t . . . e mber, ^h e n th e .ec on d m e nb e . is m a nu a lly i » U iUd in t h n n p on 



o p e , . o tationnl biasing eff or t i , g c n c a Ud f n r nu Lo .nali e ally o p en ing the s ec o n d 
.. . cn .b e . t o a prcd eteu nin ed o p en angle p os iti o n P3 . e lati .e to t hn fii ,l m e mber, an d i n- 
a . ut a t ional range A2 to tho p . e d e t e. .. .in n i n p o n angle po s iti o n P2 rotated i n t h e 
closing dirccli u n f .u. n a p or it iu u *H cr c th o s eco nd memb n r L o p e n ed t o t ho fir-t 
.. . en .b e ., a fr e e ,lup eff e c t f g o n c .at e d for h o l di ng th e .eeo n d m c. nb c. at an y do^i r o d 
open angle position relative to the first memb o r 

3. (Deleted) A hinge device f o . pi t ting a fint memb n r and a . cc ond m om b o r 
t o be rotatablj o p e ned an d r im e d, c hara cto r i.e d L j> co m p ri s ing a e l ud ing nu rtu re 
po .li o n for gen er ating a clo se r ul ati o nal bi d ing ef f ec t f o . a u tom a t i c al!) clo sin g t ho 
.^ee^d-^bc . t o th e c ouple d and d ee d p ori t in n Tl . c latwc t n t ho Hut memb o r i n a 
feto 44^ angc A4 f r om the rn npl t d and ete**4 p nnt i o n -P-l t o a p. e d ete rmin r d n p on 
angle p o sition P2 . o tated in on o p e , di. eel i nn .vh nn t hn c co nd . . . e. nb e . l .np t un do r a 
co upl e d and c l ose d c ondition i„ o p e ned t o the Hut m e m bor, an o p e ning ntn .rtu re 
p^er^e . g c n c. a t ing an op nn . ot ati o nal Lh rin g nffnr t f n r^u to . n ati c all) o pnnin g t ho 
. ccu nd membe, t o a predetermin e d o p e n ungln p o rti o n P3 . .. l a.i r in t ho fir M -HHn^ 
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h^i a.ing -H e l u-iing n t r „ r, 1i r , po . l i o n in th e rn t i t in m l d^ ti o n whan the secon d 
«H* nb c , is manually rotated in th e o p e n directi o n e xc e eding th e p. . determi ne o p en 
angl e p otion P ^ t o the first mem b u, and a l uHM.nn pr e v entin g -tiucturo portion f o r 
r-c l ca . c ably retaining a t riot in g . l.u ct u. e pnrtinn n n d P , c * cnl ing the r o t a t io n of- 

Ihc c losing stru ctu n pu Ui u u in the o p e , dh ectin n by . aid upening Mu re p n rti o n 

.h uc in a retenti o n f u.e e of the mUli u ii pu mping pt rn rtii r- pu i li o n t o the cl on ng 
. t.u c lu.c portion i . . e l u p - n thai iht . ulal i on pr e v en t in g ****** * p ort inn r n o t 
di. c ngaged from t h, e l ud ing struc l u.c p u . t i o n by the o p e ning r o t n t io nal biasing f o r m 

of . aid opening . l.u ct u.e port io n and the m l ■ pr e v en tin g - ^ e lui e po rtion m a y h e 

di. c ngag e d from t h, e l u .ing struc l u.c p u ili o n w* H* the . ecu n d m em b e r in manu a lly 
.o Ul c d in the o p e n directi o n nee ding t h e predetermined op e n angle po s it io n P ? 
again.l the closing ,u Uli o ml hi d ing f u.ee b j , ,M clos ing M. uU.k lot ion r eln t i v c te 
said first member. 

4 (Deleted) The hinge devi e e a cco rding t o cl aim 3, chn ra c l u i.e d in t ha t a 
d cp . c. sion butt o n pu .ti u u f a r r einin g t he . ete n t i u n n f t h e r o tMi u n preventing 
. U u cl u r c portion t u .aid clos ing .l.u cl u. . » hi i- pr o vid e d iu .aid r o t n t .o n 

preventing structure portion- 

5. (Deleted) A hinge device f u . pigling a f ii . il memb e r and a . eeo nd m em b e r 
t u be ictatably o p e n e d a nd clo . c d, c haract e red h> co mpri sin g a e l u. ing s t ru ctu re 
pu.t i o n for gen e. aling a cl o- „ r o tali u nal bi di ng ef f ec t f u . aut o m n ti r. all) c losing t he 
. cco nd member t o th e Lo upl nrl t n d e l u.e d port io n T 1 i Ll a li.c tn t he f h .t memb e r i n a 
.u lali u nal range Al f iu . . . th e ro upl e d and c l o-nrl p o .iti u n PI t o a p. c d e t e . mined o p en 
angl e po sition P2 . o tut e d in nn o p e n di. eet i on when t h, . eeo nd memb e r kept un de r a - 
co upled and cl o . e d eu nditi on is o p e n e d to the fit.t m e mber, nn ope ning stru ctur e 
po . t i o n for gen e. ating a n o p en r ot ati o nal bi as ing nf f ee l f u . a u t o m a t i cally opening t h e 
„ cco nd member t o a p . e de t e rmined o p e n angle in i ti o .. P3 . e lat i v e to th e f irst m ember, 

b, bia . ing . aid Movin g Uu cl u. c pu.l i u n i n .1 .innil di r ecti on ,h e n the s e cond 

hhh^c , i. manual! ) luln t rrt i n the ope n dim . inn need in g . he p, c d cle rmin c d o p en 
angl e po .iti o n P2 t o t h, l it.t m en .b e ,, and a r etni n c , m e. ub e . f o r r e l ca . c ably ret ainin g 

to .aid c l o sing -trn c .n.c p u .l. u n, .. u rn. 1. ■ ^ cond it io n that .aid rct o i nc r 

m e mb e r is re t ain e d at the cl n-i ng f u c tu. e p url i nn , t h e r n f rtie n o f th e c l o sing st ru ctu r e 
pu .ti o n bj f sai d o p cnin g - .l.u c lu.c p u.t i u n ■ - p r e v e nt e d, . .h e n -M l el uiu c r memb e r i - 
fe^n^c d f .u . . . th e e lo si n g ^t rn ctn^p^ ti o n, the rotation * ! the e l u. ing stru ctu r e 
po .ti o .. by the o p e ning stru c ture p o . t i o u i . allow ed , m rl a . eten ti u n f o r c e o f t he 
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. g aiuu m u ul n., in t hn r ln -i ng -liu U ui t bull ion r * « up »e that th n m t uincr member f 
g o t di^ngagod from the clu ,ing ******** p o rt in n b) the open ing l o utionnl bia s ing 
f u . c c u f op n .ain k .U p tu rn p n ui u u and the r ntn iii L i m u nH n r m i y be dinongog pfl 

h u m ili c clo s ing structure p o rti o n ,h u . the so conrt m . mb t , L imn n nll y r o t ^ed-H^ 
o p e n du c etion o x^ing Uk p m lr t u miu L d open n n b R p u. i t icn P ^ n g n i n^H^**** 
.u u i i o nal biasing I u i l l bj -U rl n.in, ******* p n rti u u « L la li * o f n hM f i rst m nm b o r , 
6. A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first joint member coupled 
with the first member in a rotation prevented condition and a second joint member 
coupled relatively rotatably to the first joint member and coupled with the second 
member in a rotation prevented condition, wherein a cam portion is provided to either 
one of the first joint member and the second joint member, a cam engagement portion 
which engages with the cam portion is provided to the other, at least one of the cam 
portion and the cam engagement portion is provided slidably in the engagement and 
disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and closed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotatton 
biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided for biasing at least one of the cam portion and the cam engagement portion in 
a rotational direction, when the second member is manually rotated in the open 
direction relative to the first member exceeding the predetermined open angle position 
P2 the cam portion and the cam engagement portion are biased by the rotational 
biasing member and are not disengaged from each other but rotated together under the 
engagement condition so that the open rotational biasing effect is generated for 
automatically opening the second member to the predetermined open angle position P3 
relative to the first member, a retainer member for releaseably retaining said cam 
portion or the cam engagement portion is provided in a rotation prevented manner in 
either one of said first joint member and said second joint member, under the condition 
that the retainer member is retained at the cam portion or the cam engagement portion, 
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the cooperative rotation of the cam portion and the cam engagement portion by said 
rotational biasing member is prevented, when the retainer member is disengaged from 
the cam portion or the cam engagement portion, the cooperative rotation between the 
cam portion and the cam engagement portion by the rotational biasing member is 
allowed, and the retention force of the retainer member relative to the cam portion or 
the cam engagement portion is set up to such a retention force that the retainer member 
is not disengaged from the cam portion or the cam engagement portion by the biasing 
force of said rotational biasing member, and when the second member is manually 
rotated in the opening direction exceeding the predetermined open angle position P2 
against the closing rotational biasing force by the cam portion and the cam engagement 
portion relative to the first member, the retainer member may be disengaged from the 
cam portion or the cam engagement portion. 

7. A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first joint member coupled 
with the first member in a rotation prevented condition and a second joint member 
coupled relatively rotatably to the first joint member and coupled with the second 
member in a rotation prevented condition, wherein a cam portion is provided to either 
one of the first joint member and the second joint member, a cam engagement portion 
which engages with the cam portion is provided to the other, at least one of the cam 
portion and the cam engagement portion is provided slidably in the engagement and 
disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and closed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotation 
biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided for biasing at least one of the cam portion and the cam engagement portion in 
a rotational direction, when the second member is manually rotated in the open 
direction relative to the first member exceeding the predetermined open angle position 
P2, the cam portion and the cam engagement portion are biased by the rotational 
biasing member and are not disengaged from each other but rotated together under the 
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engagement condition so that the open rotational biasing effect is generated for 
automatically opening the second member to the predetermined open angle position P3 
relative to the first member, in a rotational range A2 to the predetermined open angle 
position P2 rotated in the closing direction from a position where the second member 
is opened to the first member, the cam portion and the cam engagement portion are 
disengaged from each other, an apex portion of the cam portion and an apex portion of 
the cam engagement portion are in abutment with each other by the bias of the 
engagement biasing member to generate a frictional resistance to thereby generate a 
free stop effect for holding the second member to the first member at any desired open 
angle position, a retainer member for releaseably retaining said cam portion or the cam 
engagement portion is provided in a rotation prevented manner in either one of said 
first joint member and said second joint member, under the condition that the retainer 
member is retained at the cam portion or the cam engagement portion, the cooperative 
rotation of the cam portion and the cam engagement portion by said rotational biasing 
member is prevented, when the retainer member is disengaged from the cam portion or 
the cam engagement portion, the cooperative rotation between the cam portion and the 
cam engagement portion by the rotational biasing member is allowed, and the retention 
force of the retainer member relative to the cam portion or the cam engagement portion 
is set up to such a retention force that the retainer member is not disengaged from the 
cam portion or the cam engagement portion by the biasing force of said rotational 
biasing member, and when the second member is manually rotated in the opening 
direction exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by the cam portion and the cam engagement portion relative to 
the first member, the retainer member may be disengaged from the cam portion or the 

cam engagement portion. 

8. (Amended) The hinge device according to any one of claims 5 to 7, giaims_6 
and 7. further characterized in that an engagement concave portion for fitting and 
retaining said retainer member is provided in said cam portion or said cam engagement 
portion, and a taper surface is formed in an insertion portion of the retainer member to 
be inserted into said engagement concave portion whereby a retention force of the 
retainer member to said engagement concave portion is set up to such a retention force 
that the retainer member is disengaged from the cam portion or the cam engagement 
portion when the second member is manually rotated relative to the first member in the 
open direction exceeding the predetermined open angle position P2 against the closing 
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rotation biasing force by the cam portion and the cam engagement portion. 

9. (Amended)The hinge device according to any one of claimo 5 to 7, claims 
6 an d 7. further characterized in that said retainer member is slidingly moved by a 
depression operation of a depression button portion so that the retention to said closing 

structure portion is released. 

10. (Deleted) A hinge device for pivoting a first memb e r and a second member 
to be rotatabl) o pened and U o aed, characterized by compiling a first hinge member - 
p rided in a fir . t pivot porti u ii pr o vided i n e ith e r one of right and l e ft p o sit ion , n f ■ 
p Wot joint poili u u between said first memb e r and said s eco nd member and a second 
hinge member pr o vided in a . cc ond pivot p o rtion provid e d in the other position, 
wh e r e in a cl os ing structure p o rtion is prid e d in q u id fh a hinge member for 
g e n e rating a e l u ding rotati o n biasing eff e ct f u r autom a t ic ally e l u si.rg t he n ern n d 
m e mber to the fir s t memb e r l u a c oupled and c losed posit io n P4 in a rot a tional range 
Al to a predet er mined open angle position P2 rotated in an opening direetion from the 
co upled and cl o , e d position PI when the s eco nd member k ep t under the coupled and 
c l o sed conditi o n is opene d relative to sai d f irst member, n r . o p e ning stru c ture portion 
is provided in said secon d hinge member for generating an opening ro tation biasing 
effect for aut o matically o p e ning the s eco nd member to the first member to a 
p r e determined ope n angle p o si t i o n T3 by biasing the cl o sing .l. u c tu. e p o rt io n i n n 
r o tational dire ct i o n, a rotat io n pr e s e nting s t ru ct ur e p ortion i - pr o vid e d f o r r elm-m My 
ret aining to said closing stru c ture portion and preventing th e rotation of the clo s ing 
structure porti o n by the op e ning structure p o rtion, and a depression button portion is 
p r o vided for re l e asing the r e t e nti o n of the r ot ati o n pr e v e nting structure portion to said 

closing structure portion. 

11. (Deleted) A hinge devic e for pivoting a first member and a second m em ber 
to be rotatablj opened and c losed, chara c t e rized by comprising a fir.t hinge member 
pr ovided in a fir.t pi> ot porti o n provided in e ith e r one of ri g h t and l ef t p nni ti n ni o f n 
p i.ot joint por t i o n between said first memb er and said se con d m e mb e r an d a - eno n d 
hinge member provided in a s eco nd piv o t p o rtion provid e d in the ot h er position, 
therein a el u ding structure p o rtion is p ro vid e d in sa id fir.t hinge member for 
g e n er ating a e l u ding rotat io n bia s ing eff ec t f u r autom a t ir- rll > c l u. i.rg th e -nro n d 
member to the fir , t memb e r t o a couple d and e losed positi o n PI in a r o tational range 
Al to a predetermined op e n angle po s iti o n T2 rotated in an opening direction fr o m t h e 
co upled and c l u . e d positi o n PI a l ien the ^ cu .rd member k ep t und e r the co u p l ed a nd 
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closed conditi o n is opened relative to p aid fiist member, an opening structure portion 
j 5 provided in said second hinge member for generating an opening rotation biasing 
effect for automatically opening the s e co nd member to the first member to a 
predetermined o pen angle p o sition P3 by biasing the cl o sing structure portion in a 
rotational dir ec ti o n, a free atop effect is g e nerated for holding the second member t o 
the first member at any desired open angle position in a rotational lunge A2 to t h e 
predetermined o pen angle p o sition P2 rotat e d in the closing direction from a po s ition 
where the s eco nd member is opened t u aaid first member, a rotation preventing 
structure portion is provided for rcleaseably retaining to said clo s ing structure portion 
and preventing the rotation of the closing structure portion by the opening structure 
p ortion, and a depression button portion is provided for releasing the retention of the 
rotation preventing structure portion to said closing structure portion. 

12. (Deleted) A hinge device for pivoting a first member and a aecond member 
to be rotatablj opened and closed, characterized by comprising a fi i at hinge member 
p rovided in a first pivot portion provided in either one of right and l e ft position s of a 
pivot joint p o rtion between said first member and s aid second member and a sec o n d 
hinge member provided in a second p4*e* portion provided in the other po s ition, 
wherein said first hinge member i s comp o sed of a first j o int member coupled to the 
first member or the second member and a second joint member coupl e d to the s econd 
member or the first member, a closing structure p u ition is provided in said first hinge 
member for generating a closing rotation biasing effect for automatically closing the 
second member to the first member to a coupled and closed positi o n I>1 in a rotati o n al 
range Al to a predetermined open angle position P2 r o tated in an opening direction 
from the c o upled and closed position VI when the second memb e r kept under th e 
coupled and closed condition is opened relative t o said fir s t m e mber, an opening 
structure p o rtion is provided in said second hinge member for g e n er ating an opening 
rotation biasing effect for automatically opening the second member to the first 
member to a predetermined open angle p o sition T3 by biasing the closing structure 
portion in a rotational dir e ction, a retainer member for rcleaseably retaining to said 
closing structure portion is provided in either one of the first joint member and the 
second joint member of said first hinge member, under the condition that said retainer 
member is retained to the closing structure portion, the rotation of the clo s ing 
structure portion by said opening s tructure portion is prevented, when s a id retainer 
member is disengaged from the closing structure portion, the rota t i o n of the c l os i n g 
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** * * ** * port ion ir nll ^ c d b> Hi t o p e ning -trn rtwc pu iti u n, un a -U ■ ■ ■ linn r m omh er 
j ^lidingly movo ti » a d up i ^ i u u uprn t inn o f a d ep ression butt o n p u i t i u n so th at tho 
re tention to i,jid closing structure poili u n ia rcle n f iod 

13 A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first hinge member 
provided in a first pivot portion provided in either one of right and left positrons of a 
pivot joint portion between said first member and said second member and a second 
hinge member provided in a second pivot portion provided in the other position, 
wherein said first hinge member is composed of a first joint member coupled to the 
first member or the second member and a second joint member coupled to the second 
member or the first member, a cam portion is provided to either one of the first ,o«t 
member and the second joint member of said first hinge member, a cam engagement 
portion which engages with the cam portion is provided to the other, at least one of the 
cam portion and the cam engagement portion is provided slidably in the engagement 
and disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and closed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotation 
biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided in said second hinge member for biasing at least one of the cam portion and 
the cam engagement portion in a rotational direction, the cam portion and the cam 
engagement portion are biased by the rotational biasing member and are not 
disengaged from each other but rotated together under the engagement condition so 
that the open rotational biasing effect is generated for automatically opening the 
second member to the predetermined open angle position P3 relative to the first 
member, a retainer member for re.easeab.y retaining said cam portion or the cam 
engagement portion is provided in either one of said first joint member and said second 
joint member of said first hinge member, under the condition that the retainer member 
is retained at the cam portion or the cam engagement portion, the cooperative rotation 
of the cam portion and the cam engagement portion by said rotational biasing member 
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is prevented, when the retainer member is disengaged from the earn portion or the earn 
engagement portion, the cooperative rotation between the cam portion and the cam 
engagement portion by the rotational biasing member is allowed, and said retainer 
member is slidingly moved by a depression operation of a depression button portion 
provided in either one of the first joint member and the second joint member so that 
the retention to said cam portion or the cam engagement portion is released. 

14 A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first hinge member 
provided in a first pivot portion provided in either one of right and left positions of a 
pivot joint portion between said first member and said second member and a second 
hinge member provided in a second pivot portion provided in the other potion, 
wherein said first hinge member is composed of a first joint member coupled to the 
first member or the second member and a second joint member coupled to the second 
member or the first member, a cam portion is provided to either one of the first joint 
member and the second joint member of said first hinge member, a cam engagement 
portion which engages with the cam portion is provided to the other, at least one of the 
cam portion and the cam engagement portion is provided slidab.y in the engagement 
and disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and Cosed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotation 
biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided in said second hinge member for biasing at least one of the cam portion and 
the cam engagement portion in a rotational direction, the cam portion and the cam 
engagement portion are biased by the rotational biasing member and are not 
disengaged from each other but rotated together under the engagement condition so 
that the open rotational biasing effect is generated for automatically opening the 
second member to the predetermined open angle position P3 relative to the first 
member, in a rotational range A2 to the predetermined open angle position P2 rotated 
in the closing direction from a position where the second member is opened to the first 
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member, the cam portion and the cam engagement portion are disengaged from each 
other, an apex portion of the cam portion and an apex portion of the cam engagement 
portion are in abutment with each other by the bias of the engagement biasing member 
to generate a frictional resistance to thereby generate a free stop effect for holding the 
second member to the first member at any desired open angle position, a retainer 
member for releaseably retaining said cam portion or the cam engagement portion is 
provided in either one of said first joint member and said second joint member of said 
first hinge member, under the condition that the retainer member is retained at the cam 
portion or the cam engagement portion, the cooperative rotation of the cam portion and 
the cam engagement portion by said rotational biasing member is prevented, when the 
retainer member is disengaged from the cam portion or the cam engagement portion, 
the cooperative rotation between the cam portion and the cam engagement portion by 
the rotational biasing member is allowed, and said retainer member is slidingly moved 
by a depression operation of a depression button portion provided in either one of the 
first joint member and the second joint member so that the retention to said cam 
portion or the cam engagement portion is released. 

15. (Deleted) A hinge device f o r pivoting a fiut member and a oe c on d m em ber 
t o be rotatably o p e ned and r l o , e d, charact e r e d by comprising a fii . l l ihifcr membe* 
p rided in a fii,l pnot port inn prided in e it he , u u l o f right n nJ l ef t posit io n- n f a 

p i. o l joint poiti u u b et -ecu -aid fii u t mcrnh n r and .aid sec o nd m e mb c . u ii rt i -nrn n rl 

hinge member prided in a . t muJ pivot Poti o n provide d in the u lhcr p o-i t in n , 
th ere in a closing structure p u. li u n is pr o vid e d in .aid fir - t hinge m e mb e r f o r 
g e n c. aling a el o .ing rot a t io n bia s ing e ff or t f u i aut o mati ca lly e l ud ing the - oro n d 
m e mb e r to the fh,l memb e r t o a eo uplc d a nd e l u . e d positi o n ri in a l uin l innnl r an ge 
Al t o a pr e dc te, min e d op en a ngle p o rtion VI l ul a lc d in in o p e ning di. ee.ion fr om t h e 
eo uplcd and cl o s e d p os ition PI .h e n th e rnrn n rt m e mb e r kept nnd e , Ch e c oupl ed a nd 
e l u .ed condition i s o pene d r el ate 1 » .aid fi r- t m e mb e r, **4 nu o p e ning stru ctu re 
po rtion in provid e d in .aid . eeo ud hinge m n n.b e . f u r gen era ting an upuiin g r o t a t io n 
bi a sing effect f u . automati c-. ll> ope ning th n . eeu nd memb er t o the finl m nmhn T t o a 
p .edetermined o p e n angle p o rti o n P3 by bi n ding the closing .l. u el u.e p o rt io n i n a 
.o ptional dire c ti o n , >hcn the - ecu nd memb e r h manually rot a t ed in the o p e n di r ectio n 
exceeding the predetermin e d o pen angle p o rtion P2 relative t u th e first m em b er 

16. (Deleted) A hinge devic e fu i pivoting a first membei and a s e con d m emb er 
to be rotatably o p e ned nn d c l u . e d, e hara ete. i.e d by computing a first h i nge member 
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p r o vided in a fii.l pi*ot porti o n provided in c ith e r one of right and l ef t p o ait inn i o f n 
p ivot joint po. i i o n between said first mcmbu and said se c ond member and a s econd 
hinge member provided in a second piv u t portion pr o vided in the other position, 
wh e rein a closing structure p o r t ion in provid e d in said fir . t hinge m em h n r f o r 
g e n e rating a cl o sing rotation biasing effe c t f o r automati c al! y closing the secon d 
member to the first member l o a coupled and closed po s iti o n PI in a rotational rang* 
Al to a prcdct ei mined open angle position T2 rotated in an o pening dir ec tion from the 
coupled and c losed position P4 when the . c cond member kept under the coupled an d 
c l os ed conditi o n is opened relative to said fii,t member, an o p e ning structure portion 
is provided in said second hinge member for generating an opening r o tation biasing 
eff ect for aut o matically op e ning the se co nd member t o the first m e mber to a 
pr e determined o p e n angle p o rtion T3 by biasing the cl o sing structure portion in a 
rot ational dire c ti o n when the s eco nd member i„ manually r ot at e d in the op e n direction 
exceeding the predetermined o pen angle portion P2 relative to the first member, a free 
stop effect ib generated for holding the se cond member to the fir s t m e mber at any 
d e sired open angle position in a r o tational r n ngc A2 to the pi e d ele. min e d o p nn r rngl e 
position P2 r o tated in the cl o ning direction from a positi o n *here the second member 
i s opened to s aid first member. 

17. (Deleted) A hinge device for pivoting a first memb e r and a second member 
to be rotatabl) opened and closed, cha r acterized by co mprising a first hinge member 
p rovided in a fir s t pivot p o rti o n provided in e ith e r one of right and left positions of a 
pivot joint p o rtion between .aid first member and said s eco nd member and a second 
hinge memb e r provided in a second piv o t portion pr o vided in the other po s ition, 
wherein a closing structure portion is pr o vided in .aid first hinge member for 
g e nerating a c l o sing rotati o n biasing eff ne t f o r automati c al!) c l os ing t hn mrn n rt 
m e mber to the first member t o a coupl ed a nd c l o sed positi o n PI in a rotational range 
Al to a pred e t e rmined open angle position P2 rotated in an o pening direction from the 
co upled and c l o s e d position ri when the se co nd member k ep t under the coupled and 
closed conditi o n is opened r e lative to said fi.,1 member, an o p e ning structure portion 
is provided in said second hinge member f o r generating an opening rotation bia s ing 
effect for automatically o p e ning the seco nd member t o the first member to a 
predetermined o p e n angle p o siti o n Y3 by biasing said cl o sing structure portion in a 
rotational direction when the second member is manually rotated in the open directi o n 
exceeding the pr e determined o p e n angle p o siti o n P2 relnti.e to said f i rst member, a 
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r o tation preventing structure portion i s pi o vidcd for rcl c ascably retaining to said 
c losing structure portion and preventing the . o tation of the c l o sing structure portion by 
. aid o p ening st.u ct urc portion, and a retenti o n force of the . ut a t i u n pri nting 
. U u c turc porti o n t o the closing structure p u iti o n is set up s« that thn r n t n t io n 
p reventing structure portion i . not disengaged from the closing structure portion by the 
o pening rotational biasing f o ice of said o pe ning structmc portion and the rotation 
p r e venting s tru c ture portion m a ) be disengag e d from the c l os ing stru ct ure portion 
when the sec o nd member it, manually rotat e d in the op e n direction exceeding the 
p.c determined o p e n angle porti o n P2 again.t the closing l ot ational bin -r ing force by 
said closing structure portion relative to said first member. 

18. (Deleted) A hinge device for pivoting a first member and a s econd member 
to be rotatably opened and c l o sed, charact er ized by compiling a first hinge member 
pio vidcd in a fhst pivot porti o n p r ovided in e ither one of right and left p o sitions of n 
pivot joint p o rtion between said first member and s aid second memb e r and a second 
hinge member provided in a second pivot portion provided in the other position, 
wherein said first hinge memb e r III is comp o sed of a first joint member coupled with 
the first member or the sec o nd member and a second j o int member c o upled with the 
s econd momb c i or the first member, a closing structure p o rtion is provid e d in said fir s t 
hinge member f o . generating a c l os ing rotat io n biasing effe c t f o t aut o ma t i c a l l y r i oti ng 
the second m e mber to the first member t o a coupled and clo s ed position PI in a 
lo tational range Al to a pr e d c t ci mine d op e n angle position T2 rotated in an opening 
direction from the coupled and closed positi o n PI when the second member kept under 
the coupled and clo s ed condition is open e d relative to .aid first member, an opening 
structure portion is provid e d in said s econd hinge member for generating an opening 
rotation biasing effect foi automatically opening the . e cond member to the first 
m e mber to a p. edetcrmined o p e n angle p o siti o n P3 by biasing said cl os ing structure 
portion in a rotational dir ec tion when th e second memb e r is manually rotated in the 
op en direction e x c eeding the p. c determine d o pen angle p o siti o n P2 nlnt i ^ t n -aid 
first mcmbei, a retainer member for r e l e aseably retaining to said closing structure 
p ortion is pr o vid e d in either o n e o f the first j o int member and the secon d joint member 
of said first hinge mcmbei 111, under the co ndition that .aid retain r r member i s 
r etained to the c l o sing stru et u.e portion, the l o tation of the c l o sing ctn. c ture portion 
by said opening structure p u .ti o n is p ic ^ntcd, wh n n .aid retainer member ic 
disengaged fi u in the clo s ing structure p o Uion, the rotati o n of the cl o sing structure 
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portion is allowed by the opening structure portion, and a retention force of the 
retainer member to the closing structure portion is set up so that the retainer member is 
not disengaged from the closing structure portion by the opening rotational biasing 
force of said opening structure portion and the retainer member may be di s engag e d 
from the closing structure portion when the s econd member is manually rotated in th e 
open direction exceeding the predetermined open angl e position P2 against the closing 
rotational biasing force by said closing structure portion relative to said first member. 

19. A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first hinge member 
provided in a first pivot portion provided in either one of right and left positions of a 
pivot joint portion between said first member and said second member and a second 
hinge member provided in a second pivot portion provided in the other position, 
wherein said first hinge member is composed of a first joint member coupled with the 
first member or the second member and a second joint member coupled with the second 
member or the first member, a cam portion is provided to either one of the first joint 
member and the second joint member of said first hinge member, a cam engagement 
portion which engages with the cam portion is provided to the other, at least one of the 
cam portion and the cam engagement portion is provided slidably in the engagement 
and disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and closed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotation 
biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided in said second hinge member for biasing at least one of the cam portion and 
the cam engagement portion in a rotational direction, when the second member is 
manually rotated in the open direction exceeding to the predetermined open angle 
position P2 relative to the first member, the cam portion and the cam engagement 
portion are biased by the rotational biasing member and are not disengaged from each 
other but rotated together under the engagement condition so that the open rotational 
biasing effect is generated for automatically opening the second member to the 
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predetermined open angle position P3 relative to the first member, a retainer member 
for releaseably retaining said cam portion or the cam engagement portion is provided 
in either one of said first joint member and said second joint member of said first hinge 
member, under the condition that the retainer member is retained at the cam portion or 
the cam engagement portion, the cooperative rotation of the cam portion and the cam 
engagement portion by said rotational biasing member is prevented, when the retainer 
member is disengaged from the cam portion or the cam engagement portion, the 
cooperative rotation between the cam portion and the cam engagement portion by the 
rotational biasing member is allowed, a retention force of the retainer member to said 
cam portion or said cam engagement portion is set up so that the retainer member is not 
disengaged from the cam portion or the cam engagement portion by the biasing force of 
said rotational biasing member, and the retainer member may be disengaged from the 
cam portion or the cam engagement portion when the second member is manually 
rotated in the open direction exceeding the predetermined open angle position P2 
against the closing rotational biasing force by said cam portion and said cam 
engagement portion relative to said first member. 

20. A hinge device for pivoting a first member and a second member to be 
rotatably opened and closed, characterized by comprising a first hinge member 
provided in a first pivot portion provided in either one of right and left positions of a 
pivot joint portion between said first member and said second member and a second 
hinge member provided in a second pivot portion provided in the other position, 
wherein said first hinge member is composed of a first joint member coupled with the 
first member or the second member and a second joint member coupled with the second 
member or the first member, a cam portion is provided to either one of the first joint 
member and the second joint member of said first hinge member, a cam engagement 
portion which engages with the cam portion is provided to the other, at least one of the 
cam portion and the cam engagement portion is provided slidably in the engagement 
and disengagement direction, an engagement biasing member is provided for biasing at 
least one of the cam portion and the cam engagement portion in the engagement 
direction, when the second member kept under the coupled and closed condition is 
opened to the first member, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion and the cam engagement portion are biased by said engagement biasing 
member and in dropping engagement with each other whereby a closing rotation 
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biasing effect is generated for automatically closing the second member to the coupled 
and closed position PI relative to the first member, a rotational biasing member is 
provided in said second hinge member for biasing at least one of the cam portion and 
the cam engagement portion in a rotational direction, when the second member is 
manually rotated in the open direction exceeding to the predetermined open angle 
position P2 relative to the first member, the cam portion and the cam engagement 
portion are biased by the rotational biasing member and are not disengaged from each 
other but rotated together under the engagement condition so that the open rotational 
biasing effect is generated for automatically opening the second member to the 
predetermined open angle position P3 relative to the first member, in a rotational range 
A2 to the predetermined open angle position P2 rotated in the closing direction from a 
position where the second member is opened to the first member, the cam portion and 
the cam engagement portion are disengaged from each other, an apex portion of the 
cam portion and an apex portion of the cam engagement portion are in abutment with 
each other by the bias of the engagement biasing member to generate a frictional 
resistance to thereby generate a free stop effect for holding the second member to the 
first member at any desired open angle position, a retainer member for releaseably 
retaining said cam portion or the cam engagement portion is provided in either one of 
said first joint member and said second joint member of said first hinge member, under 
the condition that the retainer member is retained at the cam portion or the cam 
engagement portion, the cooperative rotation of the cam portion and the cam 
engagement portion by said rotational biasing member is prevented, when the retainer 
member is disengaged from the cam portion or the cam engagement portion, the 
cooperative rotation between the cam portion and the cam engagement portion by the 
rotational biasing member is allowed, a retention force of the retainer member to said 
cam portion or said cam engagement portion is set up so that the retainer member is not 
disengaged from the cam portion or the cam engagement portion by the biasing force of 
said rotational biasing member and the retainer member may be disengaged from the 
cam portion or the cam engagement portion when the second member is manually 
rotated in the open direction exceeding the predetermined open angle position P2 
against the closing rotational biasing force by said cam portion and said cam 
engagement portion relative to said first member. 

21. (Amended) The hinge device according to any one of claims 18 to 20, 
claims 19 and 20 . further characterized in that an engagement concave portion for 
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fitting and retaining said retainer member is provided in said cam portion or said cam 
engagement portion, and a taper surface is formed in an insertion portion of the 
retainer member to be inserted into said engagement concave portion whereby a 
retention force of the retainer member to said engagement concave portion is set up to 
such a retention force that the retainer member is disengaged from the cam portion or 
the cam engagement portion when the second member is manually rotated relative to 
the first member in the open direction exceeding the predetermined open angle 
position P2 against the closing rotation biasing force by the cam portion and the cam 
engagement portion. 

22. (Amended) An electronic equipment using the hinge device according to 
any one of claims 1 to 7 and 10 to 20, claims 6 to 9. 13. 14 and 19 to 21 , further 
characterized in that a body portion provided with an operating portion and a joint 
portion provided with a display image field are coupled with each other and disposed 
to cover the operating portion when said operating portion is not operative, having a 
hinge device for coupling said body portion and said joint portion rotatably so that 
said joint portion is rotated horizontally or in a rising manner from the coupled 
condition to expose the operating portion or the joint portion may be rotated around its 
own axis to be turned inside out, wherein said body portion is used as said first 
member or said second member and said joint portion is used as said second member or 
said first member in this hinge device. 
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ABSTRACT 

The present invention provides as an object a novel hinge device which is 
extremely valuable as a commercial product and an electronic instrument using the 
hinge device. 

A hinge device for pivoting a first member (1) and a second member (2) to be 
rotatably opened and closed is characterized in that when the second member (2) kept 
under a coupled and closed condition is opened to the first member (1), in a rotational 
range Al from the coupled and closed position PI to a predetermined open angle 
position P2 rotated in an open direction, a closing rotational biasing effect is generated 
for automatically closing the second member (2) to the coupled and closed position PI 
relative to the first member (1), and when the second member (2) is manually rotated 
in the open direction exceeding the predetermined open angle position P2 to the first 
member (1), an open rotational biasing effect is generated for automatically opening 
the second member (2) to a predetermined open angle position P3 relative to the first 
member (1). 
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HINGE DEVICE AND ELECTRONIC INSTRUMENT USING THE HINGE DEVICE 



FIELD OF THE INVENTION 

The present invention relates to a hinge device and an electronic instrument 
using the hinge device. 

BACKGROUND ART 



instrument is of collapsible type in which a portable phone body (a body portion and a 
joint portion) is collapsible. 

This collapsible type is popular in aspects of preventing a switch from 
malfunctioning, making the phone compact when the phone is collapsed (to keep a 
display area sufficient), a variety of designs and the like. 

Accordingly, while ones' eyes are kept on this collapsible type portable phone 
more and more, there are demands to provide a more useful phone. * 

The present applicant has made further experiments and studies repeatedly 
with respect, to the above-described hinge device and has developed a novel hinge 
device and an electronic instrument using the hinge device which is more valuable as a 
commercial product. N . 

DISCLOSURE OF THE INVENTION 

The essence of the present invention will be described with reference to the 
accompanying drawings. 

The present invention relates to a hinge device for pivoting a first member 1 
and a second member 2 to be rotatably opened and closed, characterized in that when 
the second member 2 kept under a coupled and closed condition is opened to the first 
member 1, in a rotational range Al from the coupled and closed position PI to a 
predetermined open angle position P2 rotated in an open direction, a closing rotational 
biasing effect is generated for automatically closing the second member 2 to the 
coupled and closed position PI relative to the first member 1, and when the second 
member 2 is manually rotated in the open direction exceeding the predetermined open 
angle position P2 to the first member 1, an open rotational biasing effect is generated 
for automatically opening the second member 2 to a predetermined open angle position 
P3 relative to the first member 1. 
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For example, a portable phone as a typical example of a portable electronic 
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Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized in that when the 
second member 2 kept under a coupled and closed condition is opened to the first 
member 1, in a rotational range Al from the coupled and closed position PI to a 
predetermined open angle position P2 rotated in an open direction, a closing rotational 
biasing effect is generated for automatically closing the second member 2 to the 
coupled and closed position PI relative to the first member 1, when the second member 
2 is manually rotated in the open direction exceeding the predetermined open angle 
position P2 to the first member 1, an open rotational biasing effect is generated for 
automatically opening the second member 2 to a predetermined open angle position P3 
relative to the first member 1, and in a rotational range A2 to the predetermined open 
angle position P2 rotated in the closing direction from a position where the second 
member 2 is opened to the first member 1, a free stop effect is generated for holding 
the second member 2 at any desired open angle position relative to the first member 1. 

The invention relates to a hinge device for pivoting a first member 1 and a 
second member 2 to be rotatably opened and closed, characterized by comprising a 
closing structure portion 5 for generating a close rotational biasing effect for 
automatically closing the second member 2 to the coupled and closed position PI 
relative to the first member 1 in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in an open direction 
when the second member 2 kept under a coupled and closed condition is opened to the 
first member 1, an opening structure portion 6 for generating an open rotational 
biasing effect for automatically opening the second member 2 to a predetermined open 
angle position P3 relative to the first member 1, by biasing said closing structure 
portion in the rotational direction when the second member 2 is manually rotated in the 
open direction exceeding the predetermined open angle position P2 to the first member 
1, and a rotation preventing structure portion 7 for releaseably retaining at said closing 
structure portion 5 and preventing the rotation of the closing structure portion 6 in the 
open direction by said opening structure portion 6, wherein a retention force of the 
rotation preventing structure portion 7 to the closing structure portion 5 is set up so 
that the rotation preventing structure portion 7 is not disengaged from the closing 
structure portion 5 by the opening rotational biasing force of said opening structure 
portion 6 and the rotation preventing structure portion 7 may be disengaged from the 
closing structure portion 5 when the second member 2 is manually rotated in the open 
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direction exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by said closing structure portion 5 relative to said first 
member 1. 

Also, the invention relates to the hinge device according to claim 3, 
characterized in that a depression button portion 26 for releasing the retention of the 
rotation preventing structure portion 7 to said closing structure portion 5 is provided 
in said rotation preventing structure portion 7. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
closing structure portion 5 for generating a close rotational basing effect for 
automatically closing the second member 2 to the coupled and closed position PI 
relative to the first member 1 in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in an open direction 
when the second member 2 kept under a coupled and closed condition is opened to the 
first member 1, an opening structure portion 6 for generating an open rotational 
biasing effect for automatically opening the second member 2 to a predetermined open 
angle position P3 relative to the first member 1, by biasing said closing structure 
portion 5 in the rotational direction when the second member 2 is manually rotated in 
the open direction exceeding the predetermined open angle position P2 to the first 
member 1, and a retainer member 8 for releaseably retaining to said closing structure 
portion 5, wherein under the condition that said retainer member 8 is retained at the 
closing structure portion 5, the rotation of the closing structure portion 5 by said 
opening structure portion 6 is prevented, when said retainer member 8 is disengaged 
from the closing structure portion 5, the rotation of the closing structure portion 5 by 
the opening structure portion 6 is allowed, and a retention force of the retainer member 
8 to the closing structure portion 5 is set up so that the retainer member 8 is not 
disengaged from the closing structure portion 5 by the opening rotational biasing force 
of said opening structure portion 6 and the retainer member 8 may be disengaged from 
the closing structure portion 5 when the second member 2 is manually rotated in the 
open direction exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by said closing structure portion 5 relative to said first 
member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
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first joint member 3 coupled with the first member 1 in a rotation prevented condition 
and a second joint member 4 coupled relatively rotatably to the first joint member 3 
and coupled with the second member 2 in a rotation prevented condition, wherein a 
cam portion 10 is provided to either one of the first joint member 3 and the second 
joint member 4, a cam engagement portion 11 which engages with the cam portion 10 is 
provided to the other, at least one of the cam portion 10 and the cam engagement 
portion 11 is provided slidably in the engagement and disengagement direction, an 
engagement biasing member 12 is provided for biasing at least one of the cam portion 
10 and the cam engagement portion 11 in the engagement direction, when the second 
member 2 kept under the coupled and closed condition is opened to the first member 1, 
in a rotational range Al to a predetermined open angle position P2 rotated in the open 
direction from the coupled and closed position PI, the cam portion 10 and the cam 
engagement portion 11 are biased by said engagement biasing member 12 and in 
dropping engagement with each other whereby a closing rotation biasing effect is 
generated for automatically closing the second member 2 to the coupled and closed 
position PI relative to the first member 1, a rotational biasing member 13 is provided 
for biasing at least one of the cam portion 10 and the cam engagement portion 11 in a 
rotational direction, when the second member 2 is manually rotated in the open 
direction relative to the first member 1 exceeding the predetermined open angle 
position P2, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in a 
rotation prevented manner in either one of said first joint member 3 and said second 
joint member 4, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotational biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and the 
retention force of the retainer member 8 relative to the cam portion 10 or the cam 
engagement portion 11 is set up to such a retention force that the retainer member 8 is 
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not disengaged from the cam portion 10 or the cam engagement portion 11 by the 
biasing force of said rotational biasing member 13, and when the second member 2 is 
manually rotated in the opening direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by the cam portion 10 and the 
cam engagement portion 11 relative to the first member 1, the retainer member 8 may 
be disengaged from the cam portion 10 or the cam engagement portion 11. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first joint member 3 coupled with the first member 1 in a rotation prevented condition 
and a second joint member 4 coupled relatively rotatably to the first joint member 3 
and coupled with the second member 2 in a rotation prevented condition, wherein a 
cam portion 10 is provided to either one of the first joint member 3 and the second 
joint member 4, a cam engagement portion 11 which engages with the cam portion 10 is 
provided to the other, at least one of the cam portion 10 and the cam engagement 
portion 11 is provided slidably in the engagement and disengagement direction, an 
engagement biasing member 12 is provided for biasing at least one of the cam portion 
10 and the cam engagement portion 11 in the engagement direction, when the second 
member 2 kept under the coupled and closed condition is opened to the first member 1, 
in a rotational range Al to a predetermined open angle position P2 rotated in the open 
direction from the coupled and closed position PI, the cam portion 10 and the cam 
engagement portion 11 are biased by said engagement biasing member 12 and in 
dropping engagement with each other whereby a closing rotation biasing effect is 
generated for automatically closing the second member 2 to the coupled and closed 
position PI relative to the first member 1, a rotational biasing member 13 is provided 
for biasing at least one of the cam portion 10 and the cam engagement portion 11 in a 
rotational direction, when the second member 2 is manually rotated in the open 
direction relative to the first member 1 exceeding the predetermined open angle 
position P2, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, in a rotational range A2 to the 
predetermined open angle position P2 rotated in the closing direction from a position 
where the second member 2 is opened to the first member 1, the cam portion 10 and the 



cam engagement portion 11 are disengaged from each other, an apex portion of the cam 
portion 10 and an apex portion of the cam engagement portion 11 are in abutment with 
each other by the bias of the engagement biasing member 12 to generate a frictional 
resistance to thereby generate a free stop effect for holding the second member 2 to the 
first member 1 at any desired open angle position, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in a 
rotation prevented manner in either one of said first joint member 3 and said second 
joint member 4, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotational biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and the 
retention force of the retainer member 8 relative to the cam portion 10 or the cam 
engagement portion 11 is set up to such a retention force that the retainer member 8 is 
not disengaged from the cam portion 10 or the cam engagement portion 11 by the 
biasing force of said rotational biasing member 13, and when the second member 2 is 
manually rotated in the opening direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by the cam portion 10 and the 
cam engagement portion 11 relative to the first member 1, the retainer member 8 may 
be disengaged from the cam portion or the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claims 5 
to 7, further characterized in that an engagement concave portion 9 for fitting and 
retaining said retainer member 8 is provided in said cam portion 10 or said cam 
engagement portion 11, and a taper surface 8a is formed in an insertion portion of the 
retainer member 8 to be inserted into said engagement concave portion 9 whereby a 
retention force of the retainer member 8 to said engagement concave portion 9 is set up 
to such a retention force that the retainer member 8 is disengaged from the cam portion 
10 or the cam engagement portion 11 when the second member 2 is manually rotated 
relative to the first member 1 in the open direction exceeding the predetermined open 
angle position P2 against the closing rotation biasing force by the cam portion 10 and 
the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claims 5 
to 7, further characterized in that said retainer member 8 is slidingly moved by a 



depression operation of a depression button portion 26 so that the retention to said 
closing structure portion 5 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25 A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
said first hinge member HI for generating a closing rotation biasing effect for 
automatically closing the second member 2 to the first member 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 
member H2 for generating an opening rotation biasing effect for automatically opening 
the second member 2 to the first member 1 to a predetermined open angle position P3 
by biasing the closing structure portion 5 in a rotational direction, a rotation 
preventing structure portion 7 is provided for releaseably retaining to said closing 
structure portion 5 and preventing the rotation of the closing structure portion 5 by the 
opening structure portion 6, and a depression button portion 26 is provided for 
releasing the retention of the rotation preventing structure portion 7 to said .closing 
structure portion 5. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
said first hinge member HI for generating a closing rotation biasing effect for 
automatically closing the second member 2 to the first member 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 



member H2 for generating an opening rotation biasing effect for automatically opening 
the second member 2 to the first member 1 to a predetermined open angle position P3 
by biasing the closing structure portion 6 in a rotational direction, a free stop effect is 
generated for holding the second member 2 to the first member 1 at any desired open 
angle position in a rotational range A2 to the predetermined open angle position P2 
rotated in the closing direction from a position where the second member 2 is opened 
to said first member 1, a rotation preventing structure 7 portion is provided for 
releaseably retaining to said closing structure portion 5 and preventing the rotation of 
the closing structure portion 5 by the opening structure portion 6, and a depression 
button portion 26 is provided for releasing the retention of the rotation preventing 
structure portion 7 to said closing structure portion. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled to the first member 1 or the second member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a closing 
structure portion 5 is provided in said first hinge member HI for generating a closing 
rotation biasing effect for automatically closing the second member 2 to the first 
member 1 to a coupled and closed position PI in a rotational range Al to a 
predetermined open angle position P2 rotated in an opening direction from the coupled 
and closed position PI when the second member 2 kept under the coupled and closed 
condition is opened relative to said first member 1, an opening structure portion 6 is 
provided in said second hinge member 2 for generating an opening rotation biasing 
effect for automatically opening the second member 2 to the first member 1 to a 
predetermined open angle position P3 by biasing the closing structure portion 5 in a 
rotational direction, a retainer member 8 for releaseably retaining to said closing 
structure portion 5 is provided in either one of the first joint member 3 and the second 
joint member 4 of said first hinge member HI, under the condition that said retainer 
member 8 is retained to the closing structure portion 5, the rotation of the closing 
structure portion 5 by said opening structure portion 6 is prevented, when said retainer 
member 8 is disengaged from the closing structure portion 5, the rotation of the 

8 



closing structure portion 5 is allowed by the opening structure portion 6, and said 
retainer member 8 is slidingly moved by a depression operation of a depression button 
portion 26 so that the retention to said closing structure portion 5 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled to the first member 1 or the second member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotation biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, the cam 
portion 10 and the cam engagement portion 11 are biased by the rotational biasing 
member 13 and are not disengaged from each other but rotated together under the 
engagement condition so that the open rotational biasing effect is generated for 
automatically opening the second member 2 to the predetermined open angle position 
P3 relative to the first member 1, a retainer member 8 for releaseably retaining said 
cam portion 10 or the cam engagement portion 11 is provided in either one of said first 
joint member 3 and said second joint member 4 of said first hinge member HI, under 
the condition that the retainer member 8 is retained at the cam portion 10 or the cam 
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engagement portion 11, the cooperative rotation of the cam portion 10 and the cam 
engagement portion 11 by said rotation biasing member 13 is prevented, when the 
retainer member 8 is disengaged from the cam portion 10 or the cam engagement 
portion 11, the cooperative rotation between the cam portion 10 and the cam 
engagement portion 11 by the rotational biasing member 13 is allowed, and said 
retainer member 8 is slidingly moved by a depression operation of a depression button 
portion 26 provided in either one of the first joint member 3 and the second joint 
member 4 so that the retention to said cam portion 10 or the cam engagement portion 
11 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25 A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled to the first member 1 or the second member 2 and a 
second joint member 4 coupled to the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened relative to said first member 1, in a rotational range Al to a predetermined 
open angle position P2 rotated in the open direction from the coupled and closed 
position PI, the cam portion 10 and the cam engagement portion 11 are biased by said 
engagement biasing member 12 and in dropping engagement with each other whereby a 
closing rotation biasing effect is generated for automatically closing the second 
member 2 to the coupled and closed position PI relative to the first member 1, a 
rotational biasing member 13 is provided in said second hinge member H2 for biasing 
at least one of the cam portion 10 and the cam engagement portion 11 in a rotational 
direction, the cam portion 10 and the cam engagement portion 11 are biased by the 
rotational biasing member 13 and are not disengaged from each other but rotated 
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together under the engagement condition so that the open rotational biasing effect is 
generated for automatically opening the second member 2 to the predetermined open 
angle position P3 relative to the first member 1, in a rotational range A2 to the 
predetermined open angle position P2 rotated in the closing direction from a position 
where the second member 2 is opened to the first member 1, the cam portion 10 and the 
cam engagement portion 11 are disengaged from each other, an apex portion of the cam 
portion 10 and an apex portion of the cam engagement portion 11 are in abutment with 
each other by the bias of the engagement biasing member 12 to generate a frictional 
resistance to thereby generate a free stop effect for holding the second member 2 to the 
first member 1 at any desired open angle position, a retainer member 8 for releaseably 
retaining said cam portion 10 or the cam engagement portion 11 is provided in either 
one of said first joint member 3 and said second joint member 4 of said first hinge 
member HI, under the condition that the retainer member 8 is retained at the cam 
portion 10 or the cam engagement portion 11, the cooperative rotation of the cam 
portion 10 and the cam engagement portion 11 by said rotation biasing member 13 is 
prevented, when the retainer member 8 is disengaged from the cam portion 10 or the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 by the rotational biasing member 13 is allowed, and 
said retainer member 8 is slidingly moved by a depression operation of a depression 
button portion 26 provided in either one of the first joint member 3 and the second 
joint member 4 so that the retention to said cam portion 10 or the cam engagement 
portion 11 is released. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
said first hinge member HI for generating a closing rotation biasing effect for 
automatically closing the second member 2 to the first member 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, and an opening structure portion 6 is provided in said second 
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hinge member H2 for generating an opening rotation biasing effect for automatically 
opening the second member 2 to the first member 1 to a predetermined open angle 
position P3 by biasing the closing structure portion 5 in a rotational direction when the 
second member 2 is manually rotated in the opening direction exceeding the 
predetermined open angle position P2 relative to the first member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
said first hinge member HI for generating a closing rotation biasing effect for 
automatically closing the second member 2 to the first member 1 to a coupled and 
closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 
member H2 for generating an opening rotation biasing effect for automatically opening 
the second member 2 to the first member 1 to a predetermined open angle position P3 
by biasing the closing structure portion 5 in a rotational direction when the second 
member 2 is manually rotated in the opening direction exceeding the predetermined 
open angle position P2 relative to the first member 1, and a free stop effect is 
generated for holding the second member 2 to the first member 1 at any desired open 
angle position in a rotational range A2 to the predetermined open angle position P2 
rotated in the closing direction from a position where the second member 2 is opened 
to said first member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein a closing structure portion 5 is provided in 
said first hinge member HI for generating a closing rotation biasing effect for 
automatically closing the second member 2 to the first member 1 to a coupled and 
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closed position PI in a rotational range Al to a predetermined open angle position P2 
rotated in an opening direction from the coupled and closed position PI when the 
second member 2 kept under the coupled and closed condition is opened relative to 
said first member 1, an opening structure portion 6 is provided in said second hinge 
member H2 for generating an opening rotation biasing effect for automatically opening 
the second member 2 to the first member 1 to a predetermined open angle position P3 
by biasing said closing structure portion 5 in a rotational direction when the second 
member 2 is manually rotated in the open direction exceeding the predetermined open 
angle position P2 relative to said first member 1, a rotation preventing structure 
portion 7 is provided for releaseably retaining to said closing structure portion 5 and 
preventing the rotation of the closing structure portion 5 by said opening structure 
portion 6, and a retention force of the rotation preventing structure portion 7 to the 
closing structure portion 5 is set up so that the rotation preventing structure portion 7 
is not disengaged from the closing structure portion 5 by the opening rotational biasing 
force of said opening structure portion 6 and the rotation preventing structure portion 
7 may be disengaged from the closing structure portion 5 when the second member 2 is 
manually rotated in the open direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by said closing structure 
portion 5 relative to said first member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled with the first member 1 or the second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a 
closing structure portion 5 is provided in said first hinge member HI for generating a 
closing rotation biasing effect for automatically closing the second member 2 to the 
first member 1 to a coupled and closed position PI in a rotational range Al to a 
predetermined open angle position P2 rotated in an opening direction from the coupled 
and closed position PI when the second member 2 kept under the coupled and closed 
condition is opened relative to said first member 1, an opening structure portion 6 is 
provided in said second hinge member H2 for generating an opening rotation biasing 
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effect for automatically opening the second member 2 to the first member 1 to a 
predetermined open angle position P3 by biasing said closing structure portion 5 in a 
rotational direction when the second member 2 is manually rotated in the open 
direction exceeding the predetermined open angle position P2 relative to said first 
member 1, a retainer member 8 for releaseably retaining to said closing structure 
portion is provided in either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, under the condition that said retainer member 
8 is retained to the closing structure portion 5, the rotation of the closing structure 
portion 5 by said opening structure portion 6 is prevented, when said retainer member 
8 is disengaged from the closing structure portion 5, the rotation of the closing 
structure portion 5 is allowed by the opening structure portion 6, and a retention force 
of the retainer member 8 to the closing structure portion 5 is set up so that the retainer 
member 8 is not disengaged from the closing structure portion 5 by the opening 
rotational biasing force of said opening structure portion 6 and the retainer member 8 
may be disengaged from the closing structure portion 5 when the second member 2 is 
manually rotated in the open direction exceeding the predetermined open angle 
position P2 against the closing rotational biasing force by said closing structure 
portion 5 relative to said first member 1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled with the first member 1 or the second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 
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position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotation biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, when the 
second member 2 is manually rotated in the open direction exceeding to the 
predetermined open angle position P2 relative to the first member 1, the cam portion 
10 and the cam engagement portion 11 are biased by the rotational biasing member 13 
and are not disengaged from each other but rotated together under the engagement 
condition so that the open rotational biasing effect is generated for automatically 
opening the second member 2 to the predetermined open angle position P3 relative to 
the first member 1, a retainer member 8 for releaseably retaining said cam portion 10 
or the cam engagement portion 11 is provided in either one of said first joint member 3 
and said second joint member 4 of said first hinge member HI, under the condition that 
the retainer member 8 is retained at the cam portion 10 or the cam engagement portion 
11, the cooperative rotation of the cam portion 10 and the cam engagement portion 11 
by said rotational biasing member 13 is prevented, when the retainer member 8 is 
disengaged from the cam portion 10 or the cam engagement portion 11, the cooperative 
rotation between the cam portion 10 and the cam engagement portion 11 by the 
rotational biasing member 13 is allowed, a retention force of the retainer member 8 to 
said cam portion 10 or said cam engagement portion 11 is set up so that the retainer 
member 8 is not disengaged from the cam portion 10 or the cam engagement portion 11 
by the biasing force of said rotational biasing member 13, and the retainer member 8 
may be disengaged from the cam portion 10 or the cam engagement portion 11 when 
the second member 2 is manually rotated in the open direction exceeding the 
predetermined open angle position P2 against the closing rotational biasing force by 
said cam portion 10 and said cam engagement portion 11 relative to said first member 
1. 

Also, the invention relates to a hinge device for pivoting a first member 1 and 
a second member 2 to be rotatably opened and closed, characterized by comprising a 
first hinge member HI provided in a first pivot portion 25A provided in either one of 
right and left positions of a pivot joint portion 25 between said first member 1 and said 
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second member 2 and a second hinge member H2 provided in a second pivot portion 
25B provided in the other position, wherein said first hinge member HI is composed of 
a first joint member 3 coupled with the first member 1 or the second member 2 and a 
second joint member 4 coupled with the second member 2 or the first member 1, a cam 
portion 10 is provided to either one of the first joint member 3 and the second joint 
member 4 of said first hinge member HI, a cam engagement portion 11 which engages 
with the cam portion 10 is provided to the other, at least one of the cam portion 10 and 
the cam engagement portion 11 is provided slidably in the engagement and 
disengagement direction, an engagement biasing member 12 is provided for biasing at 
least one of the cam portion 10 and the cam engagement portion 11 in the engagement 
direction, when the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in a rotational range Al to a predetermined open angle 
position P2 rotated in the open direction from the coupled and closed position PI, the 
cam portion 10 and the cam engagement portion 11 are biased by said engagement 
biasing member 12 and in dropping engagement with each other whereby a closing 
rotation biasing effect is generated for automatically closing the second member 2 to 
the coupled and closed position PI relative to the first member 1, a rotational biasing 
member 13 is provided in said second hinge member H2 for biasing at least one of the 
cam portion 10 and the cam engagement portion 11 in a rotational direction, when the 
second member 2 is manually rotated in the open direction exceeding to the 
predetermined open angle position P2 relative to the first member 1, the cam portion 
10 and the cam engagement portion 11 are biased by the rotational biasing member 13 
and are not disengaged from each other but rotated together under the engagement 
condition so that the open rotational biasing effect is generated for automatically 
opening the second member 2 to the predetermined open angle position P3 relative to 
the first member 1, in a rotational range A2 to the predetermined open angle position 
P2 rotated in the closing direction from a position where the second member 2 is 
opened to the first member 1, the cam portion 10 and the cam engagement portion 11 
are disengaged from each other, an apex portion of the cam portion 10 and an apex 
portion of the cam engagement portion 11 are in abutment with each other by the bias 
of the engagement biasing member 12 to generate a frictional resistance to thereby 
generate a free stop effect for holding the second member 2 to the first member 1 at 
any desired open angle position, a retainer member 8 for releaseably retaining said cam 
portion 10 or the cam engagement portion 11 is provided in either one of said first 
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joint member 3 and said second joint member 4 of said first hinge member HI, under 
the condition that the retainer member 8 is retained at the cam portion 10 or the cam 
engagement portion 11, the cooperative rotation of the cam portion 10 and the cam 
engagement portion 11 by said rotation biasing member 13 is prevented, when the 
retainer member 8 is disengaged from the cam portion 10 or the cam engagement 
portion 11, the cooperative rotation between the cam portion 10 and the cam 
engagement portion 11 by the rotational biasing member 13 is allowed, a retention 
force of the retainer member 8 to said cam portion 10 or said cam engagement portion 
11 is set up so that the retainer member 8 is not disengaged from the cam portion or the 
cam engagement portion by the biasing force of said rotational biasing member 13 and 
the retainer member 8 may be disengaged from the cam portion 10 or the cam 
engagement portion 11 when the second member 2 is manually rotated in the open 
direction exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by said cam portion 10 and said cam engagement portion 11 
relative to said first member. 

Also, the invention relates to an electronic equipment using the hinge device 
according to any one of claims 18 to 20, further characterized in that an engagement 
concave portion 9 for fitting and retaining said retainer member 8 is provided in said 
cam portion 10 or said cam engagement portion 11, and a taper surface 8a is formed in 
an insertion portion of the retainer member 8 to be inserted into said engagement 
concave portion 9 whereby a retention force of the retainer member 8 to said 
engagement concave portion 9 is set up to such a retention force that the retainer 
member 8 is disengaged from the cam portion 10 or the cam engagement portion 11 
when the second member 2 is manually rotated relative to the first member 1 in the 
open direction exceeding the predetermined open angle position P2 against the closing 
rotation biasing force by the cam portion 10 and the cam engagement portion 11. 

Also, the invention relates to the hinge device according to any one of claims 1 
to 7 and 10 to 20, further characterized in that a body portion provided with an 
operating portion 14 and a joint portion provided with a display image field 15 are 
coupled with each other and disposed to cover the operating portion 14 when said 
operating portion 14 is not operative, having a hinge device for coupling said body 
portion and said joint portion rotatably so that said joint portion is rotated horizontally 
or in a rising manner from the coupled condition to expose the operating portion or the 
joint portion may be rotated around its own axis to be turned inside out, wherein said 
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body portion is used as said first member 1 or said second member 2 and said joint 
portion is used as said second member 2 or said first member 1 in this hinge device. 

With the above-described structure, it is possible to provide a novel hinge 
device that may enhance remarkably the operationability of the commercial product 
produced by pivotally coupling the first member and second member such as 
performing extremely easily and quickly the opening operation. 

Also, in the case where a hinge structure (double hinge structure) composed of 
the first hinge member and the second hinge member are adopted as the hinge device 
arranged in a pivot joint portion between the first member and the second member, the 
pivot joint portion between the first member and the second member for arranging this 
hinged device is divided right and left and each pivot portion (first pivot portion and 
second pivot portion) may be reduced in size so that a vacant space may be produced 
between the right and left pivot portions. It is therefore possible to keep a sufficient 
space, for example, to arrange wirings for electrically connecting electronic parts 
disposed in the first member and electronic parts disposed in the second member to 
each other. In addition, it is possible to provide a novel hinge device that may 
enhance remarkably the operationability of the commercial product produced by 
pivotally coupling the first member and second member such as performing extremely 
easily and quickly the opening operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an illustrative view of use condition of a first embodiment. 
Fig. 2 is a perspective view showing the first embodiment. 
Fig. 3 is an illustrative view of a primary part of the first embodiment. 
Fig. 4 is an exploded perspective view of the first embodiment. 
Fig. 5 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Fig. 6 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Fig. 7 is an illustrative view of the primary part of the first embodiment. 

Fig. 8 is a cross-sectional view taken along the line A-A of Fig. 7. 

Fig. 9 is an end view of the primary part of the first embodiment. 

Fig. 10 is an illustrative view of the primary part of the first embodiment. 

Fig. 11 is an exploded perspective view of the primary part of the first 
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embodiment. 

Fig. 12 is an illustrative cross-sectional view of the primary part of the first 
embodiment. 

Figs. 13(a) to 13(c) are schematic views of the operation of the primary part of 
the first embodiment. 

Figs. 14(a) to 14(c) are schematic views of the operation of the primary part of 
the first embodiment. 

Fig. 15 is a schematic view of the operation of the first embodiment. 

Fig. 16 is a schematic view of the operation of the first embodiment. 

Fig. 17 is an illustrative view of use condition of a second embodiment. 

Fig. 18 is a perspective view showing the second embodiment. 

Fig. 19 is an exploded perspective view of a primary part of the second 
embodiment. 

Fig. 20 is an exploded perspective view of the primary part of the second 
embodiment. 

Fig. 21 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 22 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 23 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 24 is an illustrative cross-sectional view of the primary part of the second 
embodiment. 

Fig. 25 is an illustrative view of the primary part of the second embodiment. 
Fig. 26 is an illustrative view of the primary part of the second embodiment. 
Fig. 27 is an end view of the primary part of the second embodiment. 
Fig. 28 is an end view of the primary part of the second embodiment. 
Fig. 29 is an exploded perspective view of the primary part of the second 
embodiment. 

Figs. 30(a) to 30(c) are schematic views of the operation of the primary part of 
the second embodiment. 

Figs. 31(a) to 31(c) are schematic views of the operation of the primary part of 
the second embodiment. 

Fig. 32 is a schematic view of the operation of the second embodiment. 

19 



BEST MODE FOR EMBODYING THE INVENTION 

A best possible mode for embodying the invention (how to embody the 
invention in the best mode) will now be described in brief on the basis of the drawings 
while showing the operational effect of the present invention. 

According to the present invention, when a second member 2 kept under the 
coupled and closed condition is opened to a first member 1, in a rotational range Al 
from the coupled and closed position PI to a predetermined open angle position P2 
rotated in the open direction, a closing rotational biasing effect is generated to 
automatically close the second member 2 to the coupled and closed position PI relative 
to the first member 1. Also, when the second member 2 is manually rotated in the 
open direction relative to the first member 1 exceeding the above-described 
predetermined open angle position P2, an open rotational biasing effect is generated to 
automatically open the second member 2 up to a predetermined open angle position P3 
relative to the first member 1. 

Namely, when the second member 2 is manually rotated in the opening 
direction exceeding the predetermined open angle position P2 relative to the first 
member 1, the second member 2 is automatically opened to the predetermined open 
angle position P3. 

Accordingly, in the case where the hinge device according to the present 
invention is applied to, for example, the above-described collapsible type portable 
electronic equipment which is constituted by pivotally coupling the body portion and 
the joint portion with each other, for example, a finger of a hand holding the phone is 
inserted between the body portion and the joint portion in use so that the joint portion 
is rotated in the open direction relative to the body portion and the joint portion is 
automatically opened due to the open rotational biasing effect. Thus, the opening 
operation of the joint portion may readily and quickly be attained, which is extremely 
useful. 

Also, in the case where, in the rotational range A2 from the position where the 
second member 2 is opened relative to the first member 1 to the above-described 
predetermined open angle position P2 rotated in the closing direction, a free stop 
effect is generated to hold the second member 2 in any desired open angle position 
relative to the first member 1, it is possible to use the phone while stopping the second 
member 2 relative to the first member 1 in any desired angle of the phone which is easy 
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to use. This is much more useful. 
[Embodiment 1] 

A specific embodiment 1 of the present invention will be described with 
reference to Figs. 1 to 16. 

The embodiment 1 shows the case where a hinge device H according to the 
present invention is applied to a collapsible type portable phone as shown in Fig. 1. 
The hinge device H according to the present invention is applied to a pivot mechanism 
in which a body portion provided with an operating portion 14 is used as a first 
member 1 and a joint portion provided with a display image field 15 is used as a 
second member 2 to make it possible to take the condition from the closed condition 
where the first member 1 and the second member 2 are coupled with each other to the 
open condition (busy condition) where the second member 2 is rotated to, for example, 
120 degrees. 

Then, when the second member 2 kept under the coupled and closed condition 
is opened to a first member 1, in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in the open direction, a 
closing rotational biasing effect is generated to automatically close the second member 
2 to the coupled and closed position PI relative to the first member 1 (see Fig. 15), 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the above-described predetermined open angle position P2, 
an open rotational biasing effect is generated to automatically open the second member 
2 at once up to a predetermined open angle position P3 (maximum open angle position) 
relative to the first member 1 (see Fig. 15), and furthermore, in a rotational range A2 
from the position where the second member 2 is opened to the first member 1 to the 
above-described predetermined open angle position P2 rotated in the closing direction, 
when the hand is released from the second member 2, the second member 2 stops in the 
released position to realize a free stop condition without any shake (see Fig. 16). 

More specifically, in the present embodiment, a mounting hole la is provided 
in a proximal portion of the first member 1, a mounting hole 2a is provided adjacent to 
and in communication with the mounting hole la also in a proximal portion of the 
second member 2, and the hinge device H according to the present invention 
constituted into an axial part is applied to the mounting holes la, 2a, respectively. 

A casing 16 is fixed to the body portion 1 (first member) as a joint portion 
constituting a part of a first joint member 3 having a rotation preventing shape through 
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the above-described mounting hole la, and a member disposed in an exposed condition 
on one end side of this casing 16 is fixed as a mounting portion 17 constituting a part 
of a second joint member 4 through the mounting hole 2a to the joint portion 2 (second 
member) under the rotation prevented condition. This casing 16 has an octagonal 
shape in cross section as shown. This is adapted to attain the firm rotation 
preventing structure to the body portion 1. At the same time, the octagonal shape is 
adapted as a shape which allows the parts to be received effectively in its interior 
while providing the rotation preventing structure. 

An axial member 18 is provided at an inner hole 17a of the above-described 
mounting portion 17 under the rotation prevented condition to constitute the second 
joint member 4 provided with a cam portion 10 at its tip end portion. 

The axial member 18 relating to this second joint member 4 is adapted so that 
the cam portion 10 is disposed rotatably within the casing 16 relating to the first joint 
member 3. 

A closing member 19 is disposed on the other end side of the casing 16 relating 
to the first joint member 3, and furthermore, an engagement member 20 having a cam 
engagement portion 11 facing and engaging the cam portion 10 of the above-described 
second joint member 4 in a concave and convex manner is provided within the casing 
16. This engagement member 20 is provided rotatably within the casing 16 and at the 
same time provided slidably in the engagement and disengagement direction within the 
casing 16. 

A coiled spring 12 for biasing in the engaging direction is provided as an 
engagement biasing member 12 within the casing 16 between the engagement member 
20 having this cam engagement portion 11 and the closing member 19. 

When the joint portion 2 kept under the coupled and closed condition is opened 
to the body portion 1 by this engagement biasing member 12, in the rotational range Al 
from the coupled and closed position PI to the predetermined open angle position P2 
rotated in the open direction, the cam portion 10 and the cam engagement portion 11 
are slipped down and engaged with each other by biasing by the engagement biasing 
member 12 so that the closing rotational biasing effect for automatically closing the 
joint portion 2 up to the coupled and closed position PI relative to the body portion 1 
is generated. (This is referred to as the closing structure portion 5 in the claims.) 

On the other hand, a torque spring 13 is provided as a rotational biasing 
member 13 to the axial member 18 having the cam portion 10, the other end portion of 
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the rotational biasing member 13 is coupled with a joint member 21 to be disposed 
under a rotation prevented condition within the casing 16, and accordingly, a biasing 
force for urging the rotational biasing member 16 to rotate the casing 16 in turn 
functions as a biasing force for rotating the axial member 18 (cam portion 10) by 
keeping the condition that the casing 16 is fixed. 

When the joint portion 2 is manually rotated to the body portion 1 exceeding 
the predetermined open angle position P2 in the opening direction by this rotational 
biasing member 13, the cam portion 10 and the cam engagement portion 11 are biased 
by the rotational biasing member 13 and rotated together under the engagement 
condition without disengagement therebetween as a closing structure portion 5 so that 
the open rotational biasing effect is generated to automatically release the joint 
portion 2 up to the predetermined open angle position P3 relative to the body portion 1. 
(This is referred to as an opening structure portion 6 in the claims.) 

Also, the cam engagement portion 11 is structured so that V-shaped concave 
portions are formed at diametrically 180 degree opposite positions, these concave 
portions are used as engagement portions with which the above-described cam portion 
10 engages, and an apex portion (end face portion) of the cam portion 10 is brought 
into contact with an apex portion (end face portion) between the concave portions in 
the range of disengagement by the pressure force by the engagement biasing member 
12. 

In the present embodiment, a frictional resistance increasing means is provided 
for increasing a frictional resistance between the apex portion of the cam portion 10 
and the apex portion of the cam engagement portion 11, and when the apex portion of 
the cam portion 10 and the apex portion of the cam engagement portion 11 are brought 
into abutment with each other, the engagement is held at a stop position by the increase 
of the rotational resistance due to the frictional resistance increasing means and the 
pressure force of the engagement biasing member 12 so far as the members are not 
moved by hands even if the rotational biasing force of the rotational biasing member 
13 is applied. 

Namely, the frictional resistance increasing means is structured so that the 
abutment area between the apex portion of the cam portion 10 and the apex portion of 
the cam engagement portion 11 is formed to be increased, whereby the frictional 
resistance between the apex portion of the cam portion 10 and the apex portion of the 
cam engagement portion 11 which are brought into pressing contact with each other by 
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the biasing force of the engagement biasing member 12 is increased to realize the free 
stop. In the present embodiment, in the rotational range A2 from the position where 
the joint portion 2 is opened at maximum relative to the body portion 1 to the 
above-described predetermined open angle position P2 where the joint portion is 
rotated in the closed position, the free stop effect is generated for holding the joint 
portion 2 at any desired open angle position relative to the body portion 1. 

More specifically, the sliding convex strips lib each having a length in the 
rotational direction of the cam engagement portion 11 are provided in the convex 
portion of the cam engagement portion 11 and sliding concave grooves 10b with which 
the sliding convex strips lib are brought into abutment and engagement are provided 
in the above-described cam portion 10 whereby the abutment area between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 is increased and the frictional resistance between the apex portion 10a of 
the cam portion 10 and the apex portion 11a of the cam engagement portion 11 is 
enhanced. 

Also, in the present embodiment, the above-described sliding convex strips lib 
each having a length in the rotational direction of this apex portion 11a are provided 
substantially in the whole range of the apex portion 11a of the engagement cam 11 
whereby substantially in the whole range where the above-described cam portion 10 is 
disengaged from the cam engagement portion 11 and the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11 are brought into 
contact with each other, the sliding convex strips lib are in abutment and engagement 
with the sliding concave grooves 10b under the abutment condition. 

More specifically, as shown in Fig. 11, the sliding convex strips lib are 
formed into arcuate shapes having a center at the center of the cam engagement portion 
11 substantially in the middle in the diametrical direction of the apex portion 11a of 
the cam engagement portion 11 and are formed into convex strips each having a length 
in the rotational direction of the apex portion 11a of the cam engagement portion 11. 

Also, the sliding convex strips lib and the sliding concave grooves 10b are 
formed into concave and convex shapes whose substantially whole surface portions are 
to be kept in abutment in the coupling engagement whereby the abutment areas of the 
apex portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 are increased to enhance the frictional resistance to make it possible to 
realize an extremely excellent free stop. 
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Namely, in the present embodiment, the extremely excellent free stop 
operation may be exhibited substantially in the whole rotational range where the cam 
engagement portion 11 is disengaged from the cam portion 10 and the apex portion 11a 
of the cam engagement portion 11 and the apex portion 10a of the cam portion 10 are 
brought into abutment with each other. 

Also, in the present embodiment, a rotation preventing structure portion 7 is 
provided for releaseably engaging with the above-described closing structure portion 5 
and for preventing the closing structure portion 5 from rotating in the open direction 
by the opening structure portion 6. 

More specifically, in this rotation preventing structure portion 7, the retainer 
member 8 for engaging and disengaging the engagement concave portion 9 provided in 
the cam engagement portion 11 is provided in the casing 16 constituting the first joint 
member 3. The retainer member 8 is provided slidably away from the engagement 
direction under the rotation prevented condition through the joint member 23 and at 
the same time biased in the engagement direction by the engagement biasing member 
22 as the coiled spring 22 for biasing in the engagement direction. 

Also, the retainer member 8 is structured so that under the engagement 
condition with the cam engagement portion 11, the cooperative rotation between the 
cam portion 10 and the cam engagement portion 11 by the rotational biasing member 
13 is prevented, at the same time, when this retainer member 8 is disengaged from the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 is allowed by the rotational biasing member 13, and the 
engagement force of the retainer member 8 to this engagement portion 11 is set up to 
such an engagement force that the retainer member 8 is not disengaged from the cam 
engagement portion 11 by the biasing force of the rotational biasing member 13, and 
when the joint portion 2 is manually rotated in the opening direction relative to the 
body portion 1 exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by the cam portion 10 and the cam engagement portion 11, the 
retainer member 8 may be disengaged from the cam engagement portion 11. 

More specifically, in the retainer member 8, taper surfaces 8a are formed at a 
tip end insertion portion to be inserted into the engagement concave portion 9, and by 
the angle setup of these taper surfaces 8a, when the joint portion 2 is manually rotated 
in the opening direction relative to the body portion 1 exceeding the predetermined 
open angle position P2 against the closing rotational biasing force by the cam portion 
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10 and the cam engagement portion 11, the engagement force is set up to such an 
engagement force that the retainer member 8 may be disengaged from the engagement 
concave portion 9. 

Also, in the present embodiments, contact surfaces which are inner surfaces 9a 
of the engagement concave portion 9 and with which the taper surfaces 8a of the 
retainer member 8 are brought into contact are also formed in the taper surfaces 9a, the 
engagement force of the retainer member 8 relative to the engagement concave portion 
9 may be selected suitably also by the angle setup of the taper surfaces 9a of this 
engagement concave portion 9. 

With such a structure, the present embodiment has the following operational 

effect. 

When the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in the rotational range Al from the coupled and closed 
position PI to the predetermined open angle position P2 rotated in the open direction, 
the closing rotational biasing effect is generated to automatically close the second 
member 2 to the coupled and closed position PI relative to the first member 1. Also, 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the predetermined open angle position P2, the open 
rotational biasing effect is generated to automatically open the second member 2 up to 
the predetermined open angle position P3 relative to the first member 1. In the 
rotational range A2 from the position where the second member 2 is opened relative to 
the first member 1 to the predetermined open angle position P2 rotated in the closing 
direction, the free stop effect is generated to hold the second member 2 in any desired 
open angle position relative to the first member 1. 

Namely, when the joint portion 2 is manually rotated in the open direction 
exceeding the predetermined open angle position P2 relative to the body portion 1, the 
joint portion 2 is automatically opened to the predetermined open angle position P3. 
When the joint portion 2 kept under the open condition to this predetermined open 
angle position P3 is rotated in the closing direction, in the rotational range A2 up to 
the predetermined open angle position P2, the joint portion 2 is always kept under the 
slant condition relative to the body portion 1. Exceeding the predetermined open 
angle position P2, the joint portion 1 is automatically closed to the coupled and closed 
position PI. 

The operation of the hinge device H in this case will be described on the basis 
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of the drawings. 

First of all, when the second joint member 4 is rotated in the direction of the 
arrow a in Fig. 13(b) by rotating the joint portion 2 in the open direction relative to the 
body portion 1, the cam portion 10 and the cam engagement portion 11 are 
cooperatively rotated in a somewhat disengaged manner while they are to be 
disengaged from each other. In this case, before the cam portion 10 and the cam 
engagement portion 11 are completely disengaged from each other, the retainer 
member 8 is completely disengaged from the engagement concave portion 9 of the cam 
engagement portion 11 while being retracted in the direction indicated by an arrow b 
(see Fig. 13(b)). After all, the cam portion 10 and the cam engagement portion 11 are 
biased by the rotational biasing member 13 and are cooperatively rotated under the 
engagement condition in the direction indicated by the arrow a in Fig. 13(c). 
Thereafter, the retainer member 8 biased by the engagement biasing member 22 is 
- advanced again in the direction c in Fig. 13 and fitted and engaged with the 
engagement concave portion 9 (see Fig. 13(c)). 

Until the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other, the closing rotational biasing force for urging the joint 
portion 2 in the closing direction relative to the body portion 1 is generated. After 
the retainer member 8 has been completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11, the open rotational biasing force for 
urging the joint portion 2 in the open direction relative to the body portion 1 is 
generated. 

Subsequently, when the second joint member 4 is rotated in the direction 
indicated by an arrow d in Fig. 14(b) by rotating the joint portion 2 in the closing 
direction relative to the body portion 1, the cam engagement portion 11 is retained and 
held by the retainer member 8 and only the cam portion 10 is disengaged and rotated. 
(In the concave and convex engagement between the cam portion 10 and the cam 
engagement portion 11 in the direction in which the joint portion 2 is rotated in the 
closing direction relative to the body portion 1, i.e., in the direction in which only this 
cam portion 10 is rotated, the cam surface is set so that the engagement force of the 
retainer member 8 to the cam engagement portion 11 exceeds this engagement force 
whereby this cam engagement portion 11 is not cooperatively rotated but kept under 
the rotation stop condition. Accordingly, the cam portion 10 is rotated while being 
disengaged from the cam engagement portion 11.) In this case, the cam engagement 
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portion 11 and the retainer member 8 are retracted in the direction indicated by b in Fig. 
14(b) against the engagement biasing member 12 (and the engagement biasing member 
22) so that the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other (see Fig. 14(b)). Thereafter, until the second joint 
member 4 is further rotated in the direction indicated by the arrow d in Fig. 14 against 
the bias of the rotational biasing member 13 and the cam portion 10 and the cam 
engagement portion 11 are in dropping engagement with each other, the free stop effect 
is generated due to the frictional resistance between the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11. After passing 
through this free stop range, the cam portion 10 and the cam engagement portion 11 are 
biased by the engagement biasing member 12 and are in dropping engagement with 
each other to thereby generate the closing biasing rotational force whereby the joint 
portion 2 is completely brought into closed condition (Fig. 14(c)). 

Therefore, according to the present embodiment, in use, for example, when the 
finger of the hand holding the phone is inserted between the joint portion 2 and the 
body portion 1 so that the joint portion 2 is rotated in the open direction relative to the 
body portion 1, the joint portion 2 is automatically opened due to the open rotational 
biasing operation. This is extremely useful because the opening operation of the 
joint portion 2 may readily and quickly be performed. 

Also, in this embodiment, in the rotational range A2 from the position P3 
where the joint portion 2 is opened at maximum by the open rotational biasing effect 
relative to the body portion 1 to the predetermined open angle position P2 where the 
joint portion is rotated in the closing direction, the free stop effect is generated for 
holding the second member 2 relative to the first member 1 at any desired angle 
portion. Accordingly, it is possible to use the phone while the joint portion 2 is 
stopped at a desired angle at which the phone is easy to use, which is more useful. 

[Embodiment 2] 

A specific embodiment 2 of the present invention will be described with 
reference to Figs. 17 to 32. 

In the same manner as the above-described embodiment 1, the embodiment 1 
shows the case where a hinge device H according to the present invention is applied to 
a collapsible type portable phone as shown in Fig. 17. The hinge device H according 
to the present invention is applied to a pivot mechanism in which a body portion 
provided with an operating portion 14 is used as a first member 1 and a joint portion 
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provided with a display image field 15 is used as a second member 2 to make it 
possible to take the condition from the closed condition where the first member 1 and 
the second member 2 are coupled with each other to the open condition (busy 
condition) where the second member 2 is rotated to, for example, 120 degrees. 

Then, when the second member 2 kept under the coupled and closed condition 
is opened to a first member 1, in a rotational range Al from the coupled and closed 
position PI to a predetermined open angle position P2 rotated in the open direction, a 
closing rotational biasing effect is generated to automatically close the second member 
2 to the coupled and closed position PI relative to the first member 1 (see Fig. 32), 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the above-described predetermined open angle position P2, 
an open rotational biasing effect is generated to automatically open the second member 
2 at once up to a predetermined open angle position P3 (maximum open angle position) 
relative to the first member 1 (see Fig. 32), and furthermore, in a rotational range A2 
from the position where the second member 2 is opened to the first member 1 to the 
above-described predetermined open angle position P2 rotated in the closing direction, 
when the hand is released from the second member 2, the second member 2 stops in the 
released position to realize a free stop condition without any shake (see Fig. 32). 

Also, the present embodiment is composed of a first hinge body HI provided in 
a first pivot portion 25A provided at any one position of right and left positions of a 
pivot joint portion 25 between the first member 1 and the second member 2 and a 
second hinge member H2 provided in a second pivot portion 25B provided in the other 
position. A closing structure portion 5 is provided in the first hinge member HI for 
generating a closing rotational biasing effect for automatically closing the second 
member 2 to the coupled and closed position PI relative to the first member 1 when the 
second member 2 kept under the coupled and closed condition relative to the first 
member 1 is opened, in a rotational range Al from the coupled and closed position PI 
to a predetermined open angle position P2 rotated in the open direction. At the same 
time, an open structure portion 6 is provided in the second hinge member H2 for 
generating the open rotational biasing effect for automatically opening the second 
member 2 to the predetermined open angle position P3 relative to the first member 1 by 
urging this closing structure portion 5 in the rotational direction. A rotation 
preventing structure portion 7 is provided for releaseably engaging with the closing 
structure portion 5 and for preventing the rotation of the closing structure portion 5 by 
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the opening structure portion 6. A depression button portion 26 for releasing the 
retention of the rotation preventing structure portion 7 to this closing structure portion 
5 is provided in the rotation preventing structure portion 7. 

More specifically, in the present embodiment, mounting holes lb, lc are 
provided in right and left portions of a proximal end of the first member 1, respectively. 
Also, mounting holes 2b, 2c adjacent to and in communication with the mounting holes 
lb, lc are provided in right and left portions of a proximal end of the second member 2, 
respectively. A hinge device H (first hinge member HI and second hinge member 
H2) according to the present invention is applied as axial parts to the first pivot 
portion 25A and the second pivot portion 25B constituted by these respective mounting 
holes. 

The first hinge member HI will be described. 

A casing 16 as a joint portion for constituting a part of a first joint member 3 
having a rotational preventing shape through the above-described mounting hole lb is 
fixed to the body portion 1 (first member). A member disposed at one end side of this 
casing 16 in the exposed condition as a mounting portion 17 constituting a second joint 
member 4 is fixed to the joint portion 2 (second member) through the mounting hole 2b 
in a rotation prevented manner. This casing 16 has an octagonal shape in cross 
section as shown. This is adapted to attain the firm rotation preventing structure to 
the body portion 1. At the same time, the octagonal shape is adapted as a shape 
which allows the parts to be received effectively in its interior while providing the 
rotation preventing structure. 

An axial member 18 is provided at an inner hole 17a of the above-described 
mounting portion 17 under the rotation prevented condition to constitute the second 
joint member 4 provided with a cam portion 10. 

The axial member 18 relating to this second joint member 4 is adapted so that 
the cam portion 10 is disposed rotatably within the casing 16 relating to the first joint 
member 3. 

A closing member 19 is disposed on the other end side of the casing 16 relating 
to the first joint member 3, and furthermore, an engagement member 20 having a cam 
engagement portion 11 facing and engaging the cam portion 10 of the above-described 
second joint member 4 in a concave and convex manner is provided within the casing 
16. This engagement member 20 is provided rotatably within the casing 16 and at the 
same time provided slidably in the disengagement direction within the casing 16. 
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A coiled spring 12 for biasing in the engaging direction is provided as an 
engagement biasing member 12 within the casing 16 between the engagement member 
20 having this cam engagement portion 11 and the closing member 19. A tip end of 
this coiled spring 12 is coupled with a joint member 23 to be described later and the 
cam engagement portion 11 is biased in the engagement direction through this joint 
member 23. 

When the joint portion 2 kept under the coupled and closed condition is opened 
to the body portion 1 by this engagement biasing member 12, in the rotational range Al 
from the coupled and closed position PI to the predetermined open angle position P2 
rotated in the open direction, the cam portion 10 and the cam engagement portion 11 
are slipped down and engaged with each other by biasing by the engagement biasing 
member 12 so that the closing rotational biasing effect for automatically closing the 
joint portion 2 up to the coupled and closed position PI relative to the body portion 1 
is generated. (This is referred to as the closing structure portion 5 in the claims.) 

Also, when the joint portion 2 is manually rotated to the body portion 1 
exceeding the predetermined open angle position P2 in the opening direction, the cam 
portion 10 and the cam engagement portion 11 are adapted to be rotated together under 
the engagement condition without disengagement therebetween. 

Also, the cam engagement portion 11 is structured so that V-shaped concave 
portions are formed at diametrically 180 degree opposite positions, these concave 
portions are used as engagement portions with which the above-described cam portion 
10 engages, and an apex portion (end face portion) of the cam portion 10 is brought 
into contact with an apex portion (end face portion) between the concave portions in 
the range of disengagement by the pressure force by the engagement biasing member 
12. 

In the present embodiment, a frictional resistance increasing means is provided 
for increasing a frictional resistance between the apex portion of the cam portion 10 
and the apex portion of the cam engagement portion 11, and when the apex portion of 
the cam portion 10 and the apex portion of the cam engagement portion 11 are brought 
into abutment with each other, the engagement is held at a stop position by the increase 
of the rotational resistance due to the frictional resistance increasing means and the 
pressure force of the engagement biasing member 12 so far as the members are not 
moved by hands even if the rotational biasing force of the rotational biasing member 
13 to be described later is applied. 
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Namely, the frictional resistance increasing means is structured so that the 
abutment area between the apex portion of the cam portion 10 and the apex portion of 
the cam engagement portion 11 is formed to be increased, whereby the frictional 
resistance between the apex portion of the cam portion 10 and the apex portion of the 
cam engagement portion 11 which are brought into pressing contact with each other by 
the biasing force of the engagement biasing member 12 is increased to realize the free 
stop. In the present embodiment, in the rotational range A2 from the position where 
the joint portion 2 is opened at maximum relative to the body portion 1 to the 
above-described predetermined open angle position P2 where the joint portion is 
rotated in the closed position, the free stop effect is generated for holding the joint 
portion 2 at any desired open angle position relative to the body portion 1. 

More specifically, the sliding convex strips lib each having a length in the 
rotational direction of the cam engagement portion 11 are provided in the convex 
portion of the cam engagement portion 11 and sliding concave grooves 10b with which 
the sliding convex strips lib are brought into abutment and engagement are provided 
in the above-described cam portion 10 whereby the abutment area between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 is increased and the frictional resistance between the apex portion 10a of 
the cam portion 10 and the apex portion 11a of the cam engagement portion 11 is 
enhanced. 

Also, in the present embodiment, the above-described sliding convex strips lib 
each having a length in the rotational direction of this apex portion 11a are provided 
substantially in the whole range of the apex portion 11a of the engagement cam 11 
whereby substantially in the whole range where the above-described cam portion 10 is 
disengaged from the cam engagement portion 11 and the apex portion 10a of the cam 
portion 10 and the apex portion 11a of the cam engagement portion 11 are brought into 
contact with each other, the sliding convex strips lib are in abutment and engagement 
with the sliding concave grooves 10b under the abutment condition. 

More specifically, as shown in Fig. 29, the sliding convex strips lib are 
formed into arcuate shapes having a center at the center of the cam engagement portion 
11 substantially in the middle in the diametrical direction of the apex portion 11a of 
the cam engagement portion 11 and are formed into convex strips each having a length 
in the rotational direction of the apex portion 11a of the cam engagement portion 11. 

Also, the sliding convex strips lib and the sliding concave grooves 10b are 
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formed into concave and convex shapes whose substantially whole surface portions are 
to be kept in abutment in the coupling engagement whereby the abutment areas of the 
apex portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11 are increased to enhance the frictional resistance to make it possible to 
realize an extremely excellent free stop. 

Namely, in the present embodiment, the extremely excellent free stop 
operation may be exhibited substantially in the whole rotational range where the cam 
engagement portion 11 is disengaged from the cam portion 10 and the apex portion 11a 
of the cam engagement portion 11 and the apex portion 10a of the cam portion 10 are 
brought into abutment with each other. 

Also, in the present embodiment, a rotation preventing structure portion 7 is 
provided for releaseably engaging with the above-described closing structure portion 5 
and for preventing the closing structure portion 5 from rotating in the open direction 
by the opening structure portion 6 provided in the second hinge member H2 to be 
described later. 

More specifically, in this rotation preventing structure portion 7, the retainer 
member 8 for engaging and disengaging the engagement concave portion 9 provided in 
the cam engagement portion 11 is provided in the casing 16 constituting the first joint 
member 3. The retainer member 8 is provided slidably away from the engagement 
direction under the rotation prevented condition within the casing 16 through the joint 
member 23 and at the same time biased in the engagement direction by the engagement 
biasing member 22 as the coiled spring 22 for biasing in the engagement direction. 

Also, the retainer member 8 is structured so that under the engagement 
condition with the cam engagement portion 11, the cooperative rotation between the 
cam portion 10 and the cam engagement portion 11 by the rotational biasing member 
13 is prevented, at the same time, when this retainer member 8 is disengaged from the 
cam engagement portion 11, the cooperative rotation between the cam portion 10 and 
the cam engagement portion 11 is allowed by the rotational biasing member 13, and the 
engagement force of the retainer member 8 to this engagement portion 11 is set up to 
such an engagement force that the retainer member 8 is not disengaged from the cam 
engagement portion 11 by the biasing force of the rotational biasing member 13, and 
when the joint portion 2 is manually rotated in the opening direction relative to the 
body portion 1 exceeding the predetermined open angle position P2 against the closing 
rotational biasing force by the cam portion 10 and the cam engagement portion 11, the 
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retainer member 8 may be disengaged from the cam engagement portion 11. 

More specifically, in the retainer member 8, taper surfaces 8a are formed at a 
tip end insertion portion to be inserted into the engagement concave portion 9, and by 
the angle setup of these taper surfaces 8a, when the joint portion 2 is manually rotated 
in the opening direction relative to the body portion 1 exceeding the predetermined 
open angle position P2 against the closing rotational biasing force by the cam portion 
10 and the cam engagement portion 11, the engagement force is set up to such an 
engagement force that the retainer member 8 is slidingly moved against the 
engagement bias of the engagement biasing member 22 so that the retainer member 8 
may be disengaged from the engagement concave portion 9. 

Also, in the present embodiments, contact surfaces which are inner surfaces 9a 
of the engagement concave portion 9 and with which the taper surfaces 8a of the 
retainer member 8 are brought into contact are also formed in the taper surfaces 9a, the 
engagement force of the retainer member 8 relative to the engagement concave portion 
9 may be selected suitably also by the angle setup of the taper surfaces 9a of this 
engagement concave portion 9. 

Also, this rotation preventing structure portion 7 is provided with the 
depression button portion 26 for releasing the retention of the retainer member 8 to the 
above-described closing structure portion 5. 

More specifically, this depression button portion 26 is structured so that an 
axial portion 26b projects from an inner center position of a depression portion 26a 
having a circular shape in frontal view. This axial portion 26b is disposed to pass 
through an axial hole 18a provided in the axial member 18 relating to the second joint 
member 4 in a pull-apart preventing manner. 

Also, the depression button portion 26 is provided with the axial portion 26b 
slidable within the axial hole 18a of the axial member 18. A tip end portion 26b' of 
the axial portion 26b is adapted to come into contact with a tip end face 8b of the 
above-described retainer member 8. 

Accordingly, when the depression button portion 26 is operated to be depressed, 
the retainer member 8 is slidingly moved against the engagement bias of the 
engagement biasing member 22 so that the retention to the engagement concave portion 
9 provided in the above-described cam engagement portion 11 is released. 

The second hinge member H2 will be described. 

A casing 28 as a joint portion constituting a part of a third joint member 27 
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having a rotation preventing shape through the above-described mounting hole lc is 
fixed to the body portion 1 (first member). A member to be disposed in an exposed 
condition at one end side of this casing 28 is fixed in a rotation prevented manner to 
the joint portion 2 (second member) through the mounting hole 2c as a mounting 
portion 30 constituting a part of a fourth joint member 29. This casing 28 has an 
octagonal shape in cross section as shown. This is adapted to attain the firm rotation 
preventing structure to the body portion 1. At the same time, the octagonal shape is 
adapted as a shape which allows the parts to be received effectively in its interior 
while providing the rotation preventing structure. 

Also, a joint member 31 to be coupled with a torque spring 13 as the rotational 
biasing member 13 is provided in a rotation prevented condition at a tip end portion to 
the inner hole 30a of the above-described mounting portion 30. The other end 
portion of this rotational biasing member 13 is coupled with a joint member 32 
disposed in a rotation prevented condition at the other end portion of the casing 28. 
Accordingly, the biasing force of the rotational biasing member 13 for rotating the 
casing 28 functions as a biasing force for rotating the fourth joint member 29 with the 
casing 28 being fixed. 

When the joint portion 2 is manually rotated to the body portion 1 exceeding 
the predetermined open angle position P2 in the opening direction by this rotational 
biasing member 13 relating to the second hinge member H2, or when the depression 
button portion 26 is operated to be depressed, the cam portion 10 and the cam 
engagement portion 11 as the closing structure portion 5 relating to the 
above-described first hinge member HI are biased by the rotational biasing member 13 
and rotated together under the engagement condition without disengagement 
therebetween so that the open rotational biasing effect is generated to automatically 
release the joint portion 2 up to the predetermined open angle position P3 relative to 
the body portion 1. (This is referred to as an opening structure portion 6 in the 
claims.) 

With such a structure, the present embodiment has the following operational 

effect. 

When the second member 2 kept under the coupled and closed condition is 
opened to the first member 1, in the rotational range Al from the coupled and closed 
position PI to the predetermined open angle position P2 rotated in the open direction, 
the closing rotational biasing effect is generated to automatically close the second 
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member 2 to the coupled and closed position PI relative to the first member 1. Also, 
when the second member 2 is manually rotated in the open direction relative to the 
first member 1 exceeding the predetermined open angle position P2, the open 
rotational biasing effect is generated to automatically open the second member 2 up to 
the predetermined open angle position P3 relative to the first member 1. In the 
rotational range A2 from the position where the second member 2 is opened relative to 
the first member 1 to the predetermined open angle position P2 rotated in the closing 
direction, the free stop effect is generated to hold the second member 2 in any desired 
open angle position relative to the first member 1. 

Namely, when the joint portion 2 is manually rotated in the open direction 
exceeding the predetermined open angle position P2 relative to the body portion 1, or 
when the depression button portion 26 is operated to be depressed, the joint portion is 
automatically opened to the predetermined open angle position P3. When the joint 
portion 2 kept under the opened condition to this predetermined open angle position P3 
is rotated in the closing direction, in the rotational range A2 up to the predetermined 
open angle position P2, the joint portion 2 is always kept under the slanted condition 
relative to the body portion 1. Exceeding the predetermined open angle position P2, 
the joint portion 1 is automatically closed to the coupled and closed position PI. 

The operation of the hinge device H in this case will be described on the basis 
of the drawings. 

First of all, when the retainer member 8 is slidingly moved in the direction 
indicated by an arrow a in Fig. 30(b) by operating and depressing the depression button 
portion 26 relating to the first hinge member HI, the cam portion 10 and the cam 
engagement portion 11 are cooperatively rotated by the open rotational biasing force of 
the opening structure portion 6 (rotational biasing member 13) relating to the second 
hinge member H2 under the concave and convex engagement condition. In this case, 
since the retainer member 8 is always biased to be engaged by the engagement biasing 
member 22, after the cam portion 10 and the cam engagement portion 11 have been 
cooperatively rotated through about 180 degrees, the retainer member 8 is again 
engaged with the engagement concave portion 9 of the cam engagement portion 11 (see 
Fig. 30(c)). 

Subsequently, when the second joint member 4 is rotated in the direction 
indicated by an arrow d in Fig. 31(b) by rotating the joint portion 2 in the closing 
direction relative to the body portion 1, the cam engagement portion 11 is retained and 
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held by the retainer member 8 and only the cam portion 10 is disengaged and rotated. 
In this case, the cam engagement portion 11 and the retainer member 8 are retracted in 
the direction a in Fig. 31(b) against the engagement biasing member 12 (and the 
engagement biasing member 22) and the cam portion 10 and the cam engagement 
portion 11 are completely disengaged from each other (see Fig. 31(b)). Thereafter, 
while the second joint member 4 is further rotated against the bias of the rotational 
biasing member 13 in the direction indicated by the arrow d in Fig. 31(c) and the cam 
portion 10 and the cam engagement portion 11 are in dropping engagement with each 
other, a free stop effect is generated due to the friction resistance between the apex 
portion 10a of the cam portion 10 and the apex portion 11a of the cam engagement 
portion 11. After this free stop range, the cam portion 10 and the cam engagement 
portion 11 are biased by the engagement biasing member 12 and in dropping 
engagement with each other to generate the closing biasing rotational force to thereby 
bring the joint portion 2 to the completely closed condition to the body portion 1 (see 
Fig. 31(c)). 

Next, the operation of the hinge device H in the case where the joint portion 2 
is manually opened to the body portion 1 will be described. 

First of all, when the second joint member 4 is rotated by rotating the joint 
portion 2 in the open direction relative to the body portion 1, the cam portion 10 and 
the cam engagement portion 11 are cooperatively rotated in a somewhat disengaged 
manner while they are to be disengaged from each other. In this case, before the cam 
portion 10 and the cam engagement portion 11 are completely disengaged from each 
other, the retainer member 8 is completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11 while being retracted. Thereafter, the 
retainer member 8 biased by the engagement biasing member 22 is advanced again and 
fitted and engaged with the engagement concave portion 9. 

Until the cam portion 10 and the cam engagement portion 11 are completely 
disengaged from each other, the closing rotational biasing force for urging the joint 
portion 2 in the closing direction relative to the body portion 1 is generated. After 
the retainer member 8 has been completely disengaged from the engagement concave 
portion 9 of the cam engagement portion 11, the open rotational biasing force for 
urging the joint portion 2 in the open direction relative to the body portion 1 is 
generated. 

Subsequently, when the second joint member 4 is rotated by rotating the joint 
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portion 2 in the closing direction relative to the body portion 1, the cam engagement 
portion 11 is retained and held by the retainer member 8 and only the cam portion 10 is 
disengaged and rotated. (In the concave and convex engagement between the cam 
portion 10 and the cam engagement portion 11 in the direction in which the joint 
portion 2 is rotated in the closing direction relative to the body portion 1, i.e., in the 
direction in which only this cam portion 10 is rotated, the cam surface is set so that the 
engagement force of the retainer member 8 to the cam engagement portion 11 exceeds 
this engagement force whereby this cam engagement portion 11 is not cooperatively 
rotated but kept under the rotation stop condition. Accordingly, the cam portion 10 is 
rotated while being disengaged from the cam engagement portion 11.) In this case, 
the cam engagement portion 11 and the retainer member 8 are retracted against the 
engagement biasing member 12 (and the engagement biasing member 22). Thereafter, 
until the second joint member 4 is further rotated against the bias of the rotational 
biasing member 13 and the cam portion 10 and the cam engagement portion 11 are in 
dropping engagement with each other, the free stop effect is generated due to the 
frictional resistance between the apex portion 10a of the cam portion 10 and the apex 
portion of the cam engagement portion 11. After passing through this free stop range, 
the cam portion 10 and the cam engagement portion 11 are biased by the engagement 
biasing member 12 and are in dropping engagement with each other to thereby generate 
the closing biasing power whereby the joint portion 2 is completely brought into 
closed condition. 

Therefore, according to the present embodiment, in use, for example, when the 
finger of the hand holding the phone is inserted between the joint portion 2 and the 
body portion 1 so that the joint portion 2 is rotated in the open direction relative to the 
body portion 1, or the depression button portion 26 is operated to be depressed, the 
joint portion 2 is automatically opened due to the open rotational biasing operation. 
This is extremely useful because the opening operation of the joint portion 2 may 
readily and quickly be performed. 

Also, in this embodiment, in the rotational range from the position P3 where 
the joint portion 2 is opened at maximum by the open rotational biasing effect relative 
to the body portion 1 to the predetermined open angle position P2 where the joint 
portion is rotated in the closing direction, the free stop effect is generated for holding 
the second member 2 relative to the first member 1 at any desired angle portion. 
Accordingly, it is possible to use the phone while the joint portion 2 is stopped at a 

38 



desired angle at which the phone is easy to use, which is more useful. 

Also, in the present embodiment, the hinge device H disposed to the pivotal 
joint portion 25 between the body portion 1 and the joint portion 2 is the hinge 
structure (double hinge structure) composed of the first hinge member HI provided 
with the closing structure portion 5 and the rotation preventing structure portion 7 and 
the second hinge member H2 provided with the opening structure portion 6. 
Therefore, the pivotal joint portion 25 between the body portion 1 and the joint portion 
2 for providing this hinge device H may be divided on the right and left sides and each 
pivotal portion (first pivotal portion 25A and second pivotal portion 25B) may be made 
small in size. Since a vacant space S may be formed between the right and left pivot 
portions (between the first pivot portion 25A and the second pivot portion 25B), this 
vacant space S serves to keep a sufficient space suitable for arranging wirings for 
electrically connecting electronic parts to be disposed within the joint portion 2 and 
electronic parts to be disposed within the body portion 1. Such effect and the like 
may be ensured. 

The other is the same as those of the embodiment 1. 

Incidentally, the present invention is not limited to or by the embodiments 1, 2 
but the specific structure of each component may be designed as desired. 
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